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ADVERTISEMENT. 


The  scientific  publications  of  the  National  Museum  consist  of  two 
series — ^Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  limited 
groups.  A  volume  is  issued  annually  or  oftener  for  distribution  to 
libraries  and  scientific  establishments,  and,  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance.  The  dates  at 
which  these  separate  papers  are  published  are  recorded  in  the  table 
of  contents  of  the  volume. 

The  present  volume  is  the  forty-second  of  this  series. 

The  Bulletin,  publication  of  which  was  begim  in  1875,  is  a  series  of 
more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  ''Special  Bulletin," 
has  been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

Since  1902  the  volumes  of  the  series  known  as  ''Contributions  from 
the  National  Herbarium,''  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  Bulletins. 

RlCHABD  RaTHBXJN, 

Assistant  Secretary ,  SmitJisonian  Instituiiony 

In  charge  of  (he  United  States  National  Museum. 
Decembeb  10;  1912. 
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Palaegyge  meeki.    1,  female;  2,  male;  3,  sixth  leg  of  female;  4,  first  incubatory 

plate  of  female 522 

Probopyrus  panamensis.    5,  female;  6,  male;  7,  first  incubatory  plate  of  female; 

8,  sixth  leg  of  female 523 

Apseudes  meridionalis.    Posterior  half  of  body 583 
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Many  of  the  new  species  described  in  this  paper  are  from  a  collec- 
tion sent  for  determination  by  Mr.  L.  C.  Coleman,  entomologist  to 
the  Government  of  Mysore,  India.  The  microhymenoptera  of  that 
region  are  practically  unknown  and  mQ3t  of  the  species  sent  by  Mr. 
Coleman  are  new. 

Supcrfamily  PROCTOTRYPOIDEA. 

TSLBNOMUS  COMPKRBI,  iMw  ^pedM. 

Ferrude. — ^Length,  about  0.9  mm.  Black,  legs  fulvous,  cox8B  black; 
scape  and  pedicel  about  the  color  of  the  legs,  rest  of  antennae  dark 
brown;  articulating  joint  at  base  of  scape  long,  black;  first  joint  of 
flagellum  slightly  longer  than  pedicel,  the  pedicel  elongate;  face 
finely  rugulose,  lower  part  of  face  finely,  closely  pimctured;  head 
thin  anterio-posteriorly,  slightly  wider  than  thorax;  mesoscutum  and 
scutellum  rather  coarsely  reticulately  rugulose;  scutellum  at  apex 
with  a  single  row  of  pits;  metanotum  covered  by  a  single  row  of  pits 
coarser  than  those  on  scutellum;  first  segment  of  abdomen  at  base 
with  a  row  of  pits,  back  of  these,  rugulsB,  reaching  to  apex  of  segment; 
second  segment  about  twice  as  wide  as  long,  basally  with  a  row  of 
pits  and  back  of  this  (except  laterad)  rugulad  reaching  almost  to  apex 
of  segment;  following  segments  only  showing  slightly. 

Male. — Length,  about  0.9  mm.  Similar  to  the  female,  pedicel  short, 
antennsB  fulvous  (the  apical  joints  missing). 

Hdbiiat — Canton,  (]!hina. 

2Vp«.— Cat.  No.  14338,  U.S.N.M. 

Seven  females  and  one  male  reared  from  the  eggs  of  ah  unknown 
hemipteton  by  Mr.  George  Compere,  after  whom  it  is  named. 

The  coarse  sculpture  of  the  mesonotmn  distinguishes  this  species 

from  the  other  species  of  the  genus  described  from  the  Orient. 

-         ■         -  .  ■     - 
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TKLSVOMUS  COLEBCAHX,  at«  ^pedM. 

Female. — Lengthy  about  1.1  mnu  Blacky  the  antenns  brown,  the 
1^8  testaceous^  the  coxae  black;  face  granular;  head  transverse; 
pedicel  and  first  joint  of  funicle  subequal,  second  joint  longer  than 
¥nde,  the  following  joints  subquadrate,  the  club  six  jointed;  mesoscu- 
turn  finely  reticulatelj  rugulose,  scutelliun  indistinctly  reticulated, 
more  apparent  along  anterior  margin,  opaque;  metanotum  with  a 
transverse  row  of  pits;  first  abdominal  segment  rugose  almost  the 
entire  length;  second  segment  with  a  basal  row  of  pits,  back  of  these 
rug8B  which  medially  extends  half  the  length  of  the  segment;  second 
segment  wider  than  long  (as  18  :  13). 

Male. — Length,  about  1  mm.,  antennae  about  1  nun.  Similar  to 
the  female,  the  antennae  testaceous,  the  pedicel  almost  globular,  the 
first  three  segments  of  the  funicle  elongate,  the  following  ones  sub- 
quadrate;  the  apical  one  about  as  long  as  the  first. 

Hahital. — Himsmanalli,  Mysore,  India. 

Type.— Chi.  No.  14339,  U.S.N.M. 

Five  females  and  one  male  reared  from  the  eggs  of  Dclycmis 
iniicus  and  sent  by  Mr.  L.  C.  Coleman  (for  whom  is  is  named)  under 
his  number  136a. 

HADROIf OTUS  FULVIVIMTJUS,  new  ■paetos. 

FemaU. — Length,  about  1  nun.  Head  and  thorax  black,  abdomen 
ferruginous,  legs  reddish  testaceous,  the  coxae  and  the  front  femora 
on  basal  two-thirds  black;  scape  testaceous,  the  upper  side  medially 
brownish;  rest  of  the  antennae  reddish  brown,  the  club  more  brown; 
pedicel  slightly  longer  than  first  joint  of  funicle,  following  joints  of 
funicle  subquadrate;  club  6-jointed,  each  subquadrate;  face  finely 
reticulated;  mesoscutum  finely  rugulose,  at  rear  medially  becoming 
distinctly  longitudinally  so;  scutellum  longitudinally  rugulose,  at 
apex  with  a  row  of  pits;  metathorax  with  a  row  of  pits  and  medially 
at  apex  with  an  elevated  disk  which  is  longitudinally  rugulose; 
truncation  of  propodeum  with  rugulae  diverging  from  the  center; 
mesopleurae  with  a  row  of  pits  at  front  and  one  at  rear,  the  rest  of 
the  surface  rugulose;  metapleiu'ae  with  a  row  of  pits  at  front;  mar- 
ginal vein  somewhat  longer  than  pedicel  of  antennae;  stigmal  almost 
twice  as  longas  marginal;  postmarginal  over  twice  as  long  to  stigmal; 
first  abdominal  segment  with  a  row  of  pits  at  base,  back  of  these, 
longitudinally  striate,  the  apical  margin  smooth;  second  s^ment 
with  a  row  of  pits  at  base,  back  of  this  with  fine  reticulations,  almost 
resembling  shallow  thimble-like  punctures;  broad  apical  margin  of 
the  second  segment,  smooth;  following  segments  with  similar  punc- 
tures and  broad  smooth  apical  margins. 

Male. — Length,  about  1  nun.  Similar  to  the  female,  but  the 
abdomen  black;  antennae,  except  scape,  brown,  the  pedicel  sligihtfy 
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longer  thaa  the  first  joint  of  the  funide,  the  following  joints  sub- 
quadrate,  the  apical  joint  almost  as  long  as  the  two  preceding  joints 
united;  sculpture  somewhat  stronger  than  in  female;  middle  and 
hind  legs  slightly  suffused  with  brown  toward  base. 

HahitaL — Bangalore,  Mysore,  India. 

Three  females  and  six  males  reared  from  the  eggs  of  ClavigraUa 
ffihboaa  and  sent  by  Mr.  Coleman  under  his  number  129. 

Type.—CsA.  No.  14340,  U.S.N.M. 

Superfamily  CHALCIDOIDEA. 

Family  AGAONID^. 

Genus  EISHNIELLiA  Ashmead. 

Eiaenidla  Ashmbad,  Proc.  Bnt.  Soc.  Wash.,  vol.  8,  1906,  p.  31.    (New  name  for 

JSiienia  Aahmead  preoccupied.) 
Seamdekenia  Schulz,  Spolia  Hym.,  1906,  p.  146. 
Allopade  Straxd,  Archiv.  f .  Natuigesch.,  vol.  77, 1911,  Heft  1,  p.  210. 

Family  TORYMID^. 

Tribe  XEGASTIGMINI. 

In  the  Proceedings  of  the  Entomological  Society  of  Washington 
(vol.  12,  1910,  p.  93),  I  called  attention  to  the  fact  that  Dr.  Oustay 
Mayr  had  long  ago  corrected  the  error  in  regard  to  the  number  of 
spurs  on  the  hind  tibi»  in  this  tribe,  but  that  this  correction  had  been 
ignored.  A  reexamination  of  specimens  of  the  type-species  of  the 
genus  Jfeffostigmus  determined  by  Doctor  Mayr,  as  well  as  all  other 
species  of  the  genus  examined  by  me,  show  two  well-developed  spurs 
on  the  hind  tibisB.  As  the  tribe  PvlviUigerini  Strand  was  erected 
because  of  two  apical  spurs  (and  the  supposed  absence  of  one  in  the 
Meffostigmini)  it  appears  to  be  a  synonym. 

Tribe  POBAGBIONIin. 
PODAORIOIT  ORKJUII.  n«w  ^edti. 

Female. — ^Length,  4  mm.;  ovipositor,  8  mm.    Head  and  thorax 
green,  the  latter  more  bronzy  and  posteriorly  more  bluish,  closely 
pimctured,  on  the  lateral  areas  of  mesonotum  and  axillae  becoming 
almost  transverse  striss;  posterior 
part  of  scutellum  finely  reticulated; 
antemuB  testaceous,  the  club  brown, 
without  a  ring  joint  (see  fig.  1) ;  tlie 
dub  greatly  enlarged,  with  a  flat-    ^'  i-p<»>^<»hionji«nl  aito^a  or 

tened  sensory  area  on  one  side, 

on  the  other,  the  sutures  visible;  mesepistemum  above,  puncturedi 
below,  together  with  the  metapleursB,  reticulated;  mesepimeron 
smooth;  propodeum   finely   closely    transversely   striate,   laterally 
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becoming  almost  thimblelike  punctures;  no  median  nor  V-shaped 
carina  on  propodeum,  but  just  cephalad  of  insertion  of  abdomen  a 
semicircular  carina  surrounding  the  posterior  area  of  propodeum; 
wings  subhyalinc;  with  a  small  infuscated  stigmal  spot;  front  and 
middle  legS;  including  cox8B,  testaceous;  posterior  coxae  bluish,  elong- 
ate, subcjlindrical,  as  long  as  their  femora;  hind  femora  and  tibi® 
brown,  the  tarsi  testaceous;  hind  femora  with  about  9-10  teeth,  two 
or  three  of  them  being  mere  tubercles;  abdomen  petiolate,  the  petiole 
almost  half  the  length  of  the  hind  coxsb;  abdomen  brown,  the  base 
lighter,  the  petiole  more  reddish. 

MclU. — ^Length,  4  mm.  Similar  to  the  female,  the  antennsd 
entirely  reddish  testaceous;  the  thorax  more  greenish,  the  hind  femora 
and  tibiae  somewhat  darker,  the  petiole  shorter,  the  sculpture  of  the 
propodeum  more  like  transverse  rows  of  punctures. 

Habitat. — ^Punduloya,  Ceylon. 

Five  females  and  one  male  reared  from  egg  capsule  of  Mantis^  sp. 
by  Mr.  E.  Ernest  Oreen,  after  whom  the  species  is  named. 

rypc.— Cat.  No.  14341,  U.S.N.M. 

PODAORIOIf  gORBRLKI,  new  ^edM. 

FemdU. — ^Length,  4  mm.;  ovipositor,  8  mm.  Green,  the  venter 
testaceous;  the  antennae  brown,  with  a  ring  joint,  the  scape  at  base 
in  front  testaceous,  the  club  not  enlarged  (see  fig.  2) ;  head  and  thorax 
closely  punctured,  the  punctures  on  the  median  lobe  of  the  mesoscu- 

tum  thimblelike;  those  on  the  apical 
part  of  the  scutellum  finer  than  in 
the  anterior  part;  lateral  lobes  of 
Fio.  2.— poDAORioN  KOKBKLBi.  AwTxifNA  Gf    mososcutum  rcticulated,  alone:  the 

mner  margins  almost  transversely 
striate;  propodeum  punctured,  with  a  median  longitudinal  carina 
which  extends  backward  to  about  middle  of  propodeum  where  it 
divides  each  branch  running  laterad  and  slightly  caudad;  laterally 
these  branches  each  join  a  longitudmal  carina  which  extends  from  the 
apex  of  the  propodeum  almost  to  the  anterior  margin;  back  of  the 
transverse  carina  are  several  irregular  rugae;  coxae,  front  and  hind 
femora,  except  bases  and  apices,  metallic ;  rest  of  legs  reddish  testaceous 
more  or  less  suffused  with  brown ;  hmd  coxae  elongate,  somewhat  thick- 
ened basally;  hind  femora  with  about  six  teeth;  mesepistemum  punc- 
tured, upper  section  of  mesepimeron  faintly  lineolate,  lower  section 
distinctly  so;  metapleurae  reticulately  rugulose;  abdomen  subsessile. 

Male. — ^Length  about  2.6  mm.  Very  like  the  female  except  in 
secondary  sexual  characters. 

Habitat. — ^Australia. 

Many  specimens  reared  from  a  mantid  egg  mass  by  Mr.  Koebele 
(after  whom  the  species  is  named)  and  with  his  note  number  606, 
the  note  saying  they  came  from  South  Australia. 
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Typ^.— €at.  No.  14342,  U.S.N.M. 

Differs  from  the  description  of  ohscurus  Westwood  in  color  and  in 
the  apex  of  the  antennae  being  concolorous  with  the  rest,  in  the  darker 
legs,  etc.,  from  that  of  olenus  Walker  in  the  dark  antennae  and  the 
color. 

Specimens  which  I  consider  olenus  Walker  are  without  the  lateral 
carinflB  on  the  propodeum. 

PODAOSIOIT  RBPBNS  MoCKhnlaky. 

Female. — ^Head  and  mesonotum  with  shallow  almost  thimblelike 
punctures;  mesopleursB  with  similar  punctures,  the  posterior  half 
with  finer  ones;  metapleursB  horizontally  striate;  propodeum  with 
an  inverted  V-shaped  carina,  the  surface  with  fine  thimblelike  punc- 
tures; posterior  coxae  about  as  long  as  their  femora,  the  basal  end 
swollen;  abdomen  subsessible;  antennae  with  one  ring  joint  and  the 
club  not  greatly  swollen. 

The  type  consists  of  about  20  specimens  on  one  card,  and  the  above 
notes  are  from  the  type-material. 

Family  MISCOGASTERIDiE. 

Genus  LELAPS  (Haliday)  WTalker. 

Laelapg  Dalla  Torrb,  Cat.  Hym.,  vol.  5, 1898,  p.  184. 
DUaelapt  Schulz,  Spolia  Hym.,  1906,  p.  144. 
Stenopiithia  Stband,  Societas  £nt.,  vol.  25, 1910,  p.  25. 

The  two  original  references  to  this  genus  are:  Walker  in  Ann. 
and  Mag.  Nat.  Hist.,  vol.  12,  1843,  p.  47,  and  Haliday  in  Trans.  Ent. 
Soc.  Lond.,  vol.  3,  pt.  4,  p.  299,  said  to  have  been  issued  in  1843. 
However,  on  page  237  of  that  volume,  there  is  a  footnote  dated 
July  14,  1844,  and  the  receipt  of  part  4  was  acknowledged  by  the 
Entomological  Society  of  France  at  the  meeting  of  September  10, 
1845,  so  that  this  part  must  have  been  issued  after  July,  1844,  and 
in  all  probability  was  not  published  until  the  beginning  of  the 
year  1845.  It  appears  that  the  genus  should  be  credited  to  Mr.  F. 
Walker. 

In  both  of  these  places  the  name  is  spelled  Lelap8j*€ind  this  spelling 
was  changed  to  Ladaps  by  Dalla  Torre.  It  is  this  latter  spelling 
which  is  preoccupied,  and  the  names  proposed  by  Schulz  and  Strand 
are  therefore  unnecessary. 

Family  ENCYRTIDiE. 

•  *Alf  ASTATUS  VUILLBTI,  n«w  ^pedM. 

Female. — ^Length  2.25  mm.  Head  varying  shades  of  blue  and 
green,  thorax  very  dark  blue-green,  in  some  lights  appearing  black, 
or  violaceous;  abdomen  aeneous;  apical  half  of  scape  testaceous,  the 
basal  portion  metallic;  pedicel  metallic  green,  rest  of  antennae  brown; 
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pedicel  longer  than  joints  1-3  of  fiinide  combined,  these  joints 
subquadrate;  face  as  high  as  antennal  fossa  granular,  above  this 
shining,  indistinctly  sculptured;  median  lobe  of  mesoscutum,  lateral 
lobes  in  part,  axillsB  and  scutellum  reticulated  with  fine  impressed 
lines;  scuteUiun  at  base  with  two  triangular  depressed  areas  (adventi- 
tious?); mesopleiurad  and  prepectus  finely  lineolated;  femora  green, 
tibisB  dark  brown,  anterior  tibiae  in  front  and  their  tarsi  testaceous; 
middle  and  hind  tarsi  at  base  as  dark  as  their  tibiss;  wings  smoky, 
with  hyaline  bases  and  at  apical  half  of  marginal  vein  a  hyaline  area 
extending  backward  somewhat  more  than  the  length  along  marginal 
vein;  on  caudal  margin  of  fore  wing  almost  opposite  this  hyaline 
area,  but  slightly  more  toward  apex  of  wing,  another  somewhat 
smaller  hyaline  spot;  infuscation  beyond  end  of  marginal  vein  lighter 
than  basad  of  this  point ;  submarginal  vein  longer  than  the  marginal 
and  postmarginal  combined;  marginal  vein  somewhat  longer  than 
postmarginal,  this  vt  turn  slightly  longer  than  stigmal;  abdomen 
finely  reticulated  with  impressed  lines. 

Male. — ^Length  about  2  mm.  Similar  to  the  female,  the  head  and 
thorax  green,  the  scape  entirely  testaceous,  sculpture  of  face  stronger, 
that  above  antennal  fossa  almost  as  strong  as  below,  but  more  like 
reticulations;  sculpture  of  mesonotum  stronger  than  in  female; 
wings  with  an  infuscated  spot  covering  stigmal  vein  and  extending 
about  half  way  across  wing;  near  apex  of  submarginal  vein  a  small 
indistinct  infuscated  spot;  front  and  middle  legs,  including  apices  of 
COX8B,  testaceous;  front  femora  with  a  green  stripe  behind;  front 
tibifld,  middle  femora  and  middle  tibiae  with  a  brown  stripe  behind; 
hind  legs  dark  brown,  thd  femora  and  tibiae  with  a  narrow  testaceous 
I  stripe  in  front;  first,  fourth,  and  fifth  joints  of  hind  tarsi  dark  brown, 
t  joints  2  and  3,  whitish. 

HaJnUU. — ^Eoulikoro,  French  Soudan,  Africa. 

2V2>«— Cat.  No.  14343,  U.S.N.M. 

Eight  females  and  five  males  reared  from  the  eggs  of  Cerma  huty^ 
rospermi  Vuillet  by  Mr.  Jean  VuiUet,  in  whose  honor  the  species  is 
named ;  sent  by  Mr.  A.  Vuillet  of  the  Entomological  Station  of  the 
University  of  Rennes,  France. 

The  species  is*  peculiar  in  having  the  mesonotum  entirely  without 
thimble-like  punctures. 

AH ASTATUS  COLEBCAHX,  imw  ^edM. 

Fefnah. — ^Length  about  3.5  mm.  Head  green,  the  face  metallic 
reddish;  punctured  portion  of  median  lobe  and  lateral  lobes  of 
mesoscutum  bronzy,  rest  of  median  lobe  bluish-green ;.scutelltun 
bronzy;  rest  of  thorax  and  legs  varying  shades  of  bronzy  or  piu^lish; 
knees,  tarsi,  and  anterior  and  middle  legs  in  front  reddish  testaceous, 
the  middle  legs  less  so  than  the  anterior;  abdomen  aeneous  with  a 
white  band  near  apex  of  first  s^ment;  face  below  antennae  roughened 
and  laterad,  granular;  above,  reticulated  with  impressed  lines;  scape 
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testaceous,  pedicel  greenish,  basal  joints  of  funicle  aeneous,  rest  of 
antennsB  brown;  pedicel  hardly  twice  as  long  as  broad;  first  joint  of 
funicle  almost  twice  as  long  as  pedicel;  2-5  joints  successively 
decreasing  in  length,  joints  6  and  7  subquadrate;  club  about  as  long 
as  first  joint  of  funicle;  median  and  lateral  lobes  of  mesoscutiun 
finely  reticulated  with  impressed  lines,  the  former  at  rear  with 
shallow  crowded  punctures;  scutellmn  and  axillae  with  thimble-like 
punctures;  mesopleurae  finely  striate  with  impressed  lines;  wings 
duskjr  with  hyaline  bases  and  a  curved  hyaline  band  about  middle  of 
marginal  vein,  this  band  about  as  wide  as  the  length  of  the  stigmal 
vein,  the  concave  side  outward ;  marginal  vein  almost  as  long  as  the 
submarginal,  postmai^inal  about  half  as  long  as  marginal,  stigmal 
less  than  half  as  long  as  postmarginal;  abdomen  short,  the  dorsiun 
lineolate. 

Male. — Unknown. 

HahUat, — ^Bangalore,  Mysore,  India. 

Two  specimens  reared  from  the  eggs  of  Degorietus  aerratus  and  sent 
by  Mr.  L.  C.  Coleman  (for  whom  the  species  is  named)  under  his 
number  118. 

In  size  and  general  appearance  this  species  resembles  A,  starUoni 
Ashmead  from  the  Philippine  Islands,  but  that  species  is  much 
greener  and  has  the  median  lobe  of  the  mesoscutum  with  thimble- 
like punctures. 

Type.— C9Lt.  No.  14344,  U.S.N.M. 

Family  EULOPHIDiE. 

Su'bfaxziilsr  S223TrS3I^OI9XN'.aC. 
PLBUROTROPIS  FOVBOLATUS,  iMw  ipeciet. 

Female. — ^Length  about  1.25  mm.  Deep  purplish  sBneous  with 
the  propodeum  and  the  base  of  the  abdomen  green;  antennae  brown, 
more  or  less  metallic;  face  above  insertion  of  antennae,  both  above 
and  below  Vnshaped  furrow,  and  median  lobe  of  mesoscutum  reticu- 
lately  rugose;  lateral  lobes  of  mesoscutum  with  similar  but  less  dis- 
tinct sculpture  and  caudad,  smooth;  median  lobe  at  apex  longi- 
tudinally rugose  and  with  two  large  foveae;  scutellum  with  the  basal 
half  longitudinally  rugose,  the  apical  half  with  large  reticulations; 
propodeiun  polished,  with  two  well  separated  medial  carinae  and  the 
lateral  carinae  distinct;  legs  metaUic,  in  part  brown,  the  tarsi  whitish. 

Male. — ^Length  about  1  mm.  Similar  to  the  female,  the  head  green, 
face  purple ;  sculpture  of  the  face  not  so  strong  as  in  female. 

HabiUU. — ^Bangalore,  Mysore,  India. 

Two  females  and  two  males  reared  from  larvae  of  EpUachna  vigirir 
tioctapwnckUa  and  sent  by  Mr.  Coleman  under  his  munber  134. 

This  species  has  the  mesoscutum  bifoveolate  as  in  P.  hifoveolatus 
Ashmead,  but  that  species  has  the  mesoscutum  transversely  rugulose* 

Type.— Cht.  No.  14345,  U.S.N.M. 


8  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tol.  42. 

Genus  TETHASTICHUS  Haliday. 

Key  for  the  eepartUion  of  (he  females  ofeome  Oriental  forma. 

1.  FizBt  joint  of  funicle  hardly  longer  than  the  pedicel;  coxae  testaceouB, 

coUmani  Crawford. 
First  joint  of  funicle  about  twice  as  long  as  pedicel;  cozsedark 2 

2.  Propodeum  between  lateral  carinsewith  thimblelike  punctures. 0eA(Aru«  Crawford. 
Fh>podeum  between  lateral  carinse  without  thimblelike  punctures 3 

3.  Legs  whitiBh  testaceous p^t'Ztpptn^nns  Ashmead. 

Legs  with  femora  brown ophiuw  Crawford. 

TBTRASnCHUS  COLBlCAin*  n«w  tpedet. 

FemaU. — ^Length  about  1.8  mm.  Green,  the  abdomen  apically 
brown;  scape  and  legs,  including  coxsb,  testaceous;  rest  of  antennae 
light  brown;  iBrst  joint  of  funicle  only  slightly  longer  than  pedicel, 
joints  two  and  three  al^ut  as  long  as  first ;  club  almost  as  long  as  1-3 
united;  face  finely,  indistinctly  lineolate,  smoother  medially  and 
below;  between  eyes  and  mouth  parts  the  lineolation  reticulated; 
along  inner  orbits  a  few  scattered  large  punctures;  mesoscutem  and 
scutelliun  finely  longitudinally  lineolate,  the  furrows  distinct ;  meta- 
notum  a  transverse  strip;  propodeum  with  the  median  and  lateral 
carinsB  strong;  between  them  with  crowded  very  shallow  punctures; 
prepectus  and  metapleursB  with  thimblelike  punctures;  mesopleurse 
just  beneath  wing  with  a  large  testaceous  spot;  abdomen  as  long  as 
head  and  thorax  combined. 

Male. — ^Length  about  1.5  mm.  Similar  in  color  and  sculpture  to 
the  female;  the  first  joint  of  the  funicle  about  as  long  as  the  pedicel, 
the  second  joint  distinctly  longer  than  the  first;  third  and  fourth 
joints  about  as  long  as  first;  club  sUghtly  longer  than  joints  three  and 
four  combined;  abdomen  apically  aeneous. 

Habiiat. — ^Bangalore,  Mysore,  India. 

Type.—Csi.  No.  14346,  U.S.N.M. 

Many  specimens  reared  from  the  larvsB  of  Aspidomorpha  mUiaris 
together  with  specimens  of  a  Tetrdcampet,  and  sent  by  Mr.  Coleman 
(for  whom  this  species  is  named)  under  his  number  181 . 

TBTBASnCHUS  OPHIUSJB,  iMw  qedes. 

Female. — ^Length  about  2.25  nun.  Dark  blue-green,  coxsb  metaUic, 
trochanters  and  femora,  except  tips,  brown,  rest  of  legs  testaceous; 
scape  and  pedicel  brownish-testaceous,  rest  of  antennsB  deep  brown; 
joints  of  funicle  elongate,  the  first  about  twice  as  long  as  the  pedicel; 
club  slightly  longer  than  first  joint  of  funicle;  face  finely  lineolate, 
along  inner  orbits  with  scattered  large  punctures;  mesoscutum  and 
scutellum  finely  longitudinally  lineolate,  the  median  furrow  on  the 
former  and  the  two  furrows  on  the  latter  very  distinct ;  metanotum 
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reduced  to  a  narrow  smooth  strip,  propodeum  with  a  distinct  median, 
and  lateral  carinad,  the  surface  between  them  finely  roughened; 
abdomen  as  long  as  the  head  and  thorax  combined. 

Male. — ^Unknown. 

HfAvUU. — ^Mysore,  India. 

Two  specimens  reared  from  Ophiusa  mdicerta  and  sent  by  Mr.  Cole- 
man under  his  number  37. 

Type.— CB,t.  No.  14350,  U.S.N.M. 

SUPLBCTRUS  NTCTBMSILB,  new  species. 

Female. — ^Length  1.75  mm.  Black,  the  aoape,  pedicel,  and  legs, 
including  cox®,  testaceous;  rest  of  antennas  light  brown;  pedicel 
about  as  long  as  joint  one  of  funicle,  the  latter  not  distinctly  longer 
than  the  second  joint ;  third  and  fourth  joints  about  as  long  as  second ; 
middle  lobe  of  mesoscutum  reticulately  rugose,  at  rear  medially  with 
one  or  two  longitudinal  rugose  which  extend  forward  about  one-third 
the  length  of  the  mesoscutum ;  lateral  lobes  finely  rugulose ;  scutellum 
basally  indistinctly  reticulate;  first  joint'of  hind  tarsi  almost  twice  as 
long  as  second,  longer  spiu*  on  hind  tibiae  not  reaching  apex  of  second 
tarsal  joint;  abdomen  with  a  large  testaceous  spot,  near  base. 

Male. — ^Unknown. 

HaJniat. — Bangalore,  Mysore,  India. 

Four  specimens  reared  from  the  larva  of  Nyctemera  lacticinia  and 
sent  by  Mr.  Coleman  under  his  number  189. 

Type.— Cat.  No.  14347,  U.S.N.M. 

Easily  separated  from  E.  manUsB  and  E.  koebdei  by  the  row  of  pits 
at  the  base  of  the  metathorax  being  covered  by  the  scutellum;  E. 
manUsR  has  the  pedicel  distinctly  shorter  than  the  first  joint  of  the 
funicle ;  E.  Jcoebdei  is  lai^er,  more  robust,  and  has  the  legs  distinctly 
reddish. 

Subfamily  EXTLOPIirN'-aB. 
STMPIESIS  COMPEREI,  new  ipedee. 

Female. — ^Length  about  2  mm.  Dark  blue-green,  the  head  more 
bluish,  the  abdomen  basally  more  greenish,  the  apical  two-thirds  of 
abdomen  aenous;  legs,  except  cox8B,  scape  and  pedicel  of  antenna, 
testaceous;  rest  of  antennae  dark  brown;  face  below  antennsB  finely 
reticulated  with  impressed  lines,  above  antennas  these  gradually  dis- 
appearing; pedicel  short,  hardly  half  the  length  of  the  first  joint  of 
funicle,  joints  2-4  of  funicle  subequal  in  length,  sUghtly  shorter  than 
the  first,  and  each  ab(^t  as  long  as  the  club ;  mesonotum,  including 
axillsB  and  scutellimi,  with  shallow  thimbleUke  punctures  those  on 
the  median  lobe  of  mesoscutum  coarse,  those  on  axillsB  finest; 
metanotum  and  propedoum  smooth,  the  latter  with  a  median  carinse 
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and  with  curved  lateral  carinsB  the  anterior  ends  turning  inward; 
prepectus  with  thimbleUke  punctures;  mesepistemum  with  similar 
finer  punctiures;  rest  of  mesopleursB  and  the  metapleursB  smooth; 
abdomen  as  long  as  the  head  and  thorax  together;  sheaths  of  ovi- 
positor exserted. 

Male. — ^Length  about  1.5  mm.  Similar  to  the  femalei  but  more 
greenish;  the  funicle  of  antenna  light  brownish,  branches  long, 
reaching  beyond  apex  of  last  joint  of  funicle;  femora  except  tips 
dark  brown;  abdomen  with  the  basal  half  whitish  and  testaceous. 

Hdbitat. — ^Manila,  PhiUppine  Islands. 

Three  females  and  six  males  reared  from  a  leaf  miner  on  FicuSy 
species,  by  Mr.  George  Compere,  for  whom  the  species  is  named. 

Type.—Csi.  No.  14348,  U.S.N.M. 


A    REVISION    OF    THE    FORMS    OF    THE    EDIBLE-NEST 
SWIFTLET,  COLLOCALIA  FUCIPHAGA  (THUNBERG). 


By  Habby  C.  Obebholser, 

AsiitUuU  OmUJu^ogiitf  United  States  Department  of  Agriculture. 


During  the  five  years  that  have  elapsed  since  the  writer's  revision 
of  the  genus  CoUooalia  appeared/  the  United  States  National  Museum 
has  acquired  considerable  additional  material  in  this  group.  These 
specimens  show  that  there  are  several  more  forms  of  (hUocalia 
fucvphaga  worthy  of  recognition,  and  that,  in  consequence,  the  ranges 
and  characters  of  other  races  are  more  or  less  in  need  of  readjustment. 
The  following  synopsis  of  the  subspecies  of  CoUocalia  fuciphaga  will, 
therefore,  take  the  place  of  the  one  previously  publiahed.'  In  that 
review  three  forms  of  this  species  were  recognized,  not  including 
CoUocdUa  hrevirogtria  McClelland,  which  was  treated  as  a  full  species. 
The  number  is  now  raised  to  10,  among  which  are  included  CoUocdlia 
hrevirostris  and  the  recently  discovered  CoUocdlia  fucipluiga  eapnitis 
Thayer  and  Bangs.' 

The  range  of  (hUocalia  fucipJiagaf  as  a  species,  is  extensive.  It 
occurs  west  to  the  Himalaya  Mountains  at  about  76^  east  longitude; 
north  to  central  China,  the  Philippine  Islands,  Mariana  Islands,  and 
the  Caroline  Islands;  east  to  the  Duke  of  York  Island  (Union  Group) 
and  the  Tonga  Islands;  south  to  the  Loyalty  Islands,  New  Guinea, 
Java,  Nias,  and  the  Seychelles  Islands.  It  seems  to  be  a  permanent 
resident  throughout  its  range. 

Although  the  differences  between  the  several  races  are  apparently 
slight,  they  are  reasonably  constant,  for  individual  variation  is  not 
great.  As  is  the  case  with  the  other  species  of  the  genus,  there  is 
practically  no  sexual  difference  in  either  size  or  color,  for  which 
reason  no  distinction  is  necessary  in  color  comparisons  or  measure- 
ment averages.    All  measiu*ements  are  in  nullimeters. 

The  writer  is  indebted  to  Dr.  Charles  W.  Richmond  for  many 
courtesies  incident  to  the  preparation  of  the  present  paper;  also  to 
Mr.  William  Palmer  for  the  use  of  his  Javan  material;  and  to 
Mr.  Outram  Bangs  for  the  loan  of  specimens  additional  to  the  United 
States  National  Museum  series. 

1  Froc.  Acad.  Nat  8d.  Phlla.,  July  20, 1906,  pp.  177-212. 

sibld.pp.l85-18B. 

•  Ban.  Hub.  Comp.  ZOol.,  vol.  52, 1909,  p.  IS9. 
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KEY  TO  THE  BUBBPECIE8  OF  OOLLOOALIA  FUCIPHAOA. 

a.  Wing  over  210  mm. 

b.  Rump  much  paler  than  back. 

c.  Win^  not  leas  than  124  nmi Collocfdia  fuciphaga  brevirogtriM. 

c^.  Wing  less  than  124  mm Collocalia  fuciphoffa  elaphra. 

b^.  Rump  but  little  paler  than  back Collocalia  fuciphaga  capnUU. 

a^.  Wing  under  120  mm. 

5.  Rump  decidedly  paler  than  back. 

c.  Smaller;  lower  parts  more  brownish;  upper  parts  paler,  more  brownish. 

Collocalia  fuciphaga  fuciphaga. 

c^.  Larger;  lower  parts  more  grayish;  upper  parts  darker,  more  blackish. 

Collocalia  fuciphaga  amechana. 
5^  Rump  not  paler  than  back. 

c.  Upper  surface  smoky  clove  brown Collocalia  fudpihaga  tachyptera. 

c^.  Upper  surface  brownish  black  or  blackish  brown. 

d.  Lower  parts  decidedly  paler. 

e.  Under  sur&ce  much  more  brownish;  abdomen  darker;  upper  surface 

slightly  more  brownish Collocalia  fuciphaga  vcatita. 

e^.  Under  surface  much  more  grayish ;  abdomen  lighter;  upper  sur^M^e  slightly 

more  blackish  or  greenish  (less  brownish). .  Collocalia  fuciphaga  meamsi. 

d^.  Lower  parts  decidedly  darker. 

e.  Under  sur&Kie  more  brownish;  upper  surface  somewhat  lighter  and  more 

brownish Collocalia  fudphaga  vanikorentit. 

e^.  Under  surface  more  grayish;  upper  surface  somewhat  darker  and  less 

brownish Collocalia  fuciphaga  aerophila, 

COLLOCALIA  FUCIPHAOA  FUCIPHAGA  (Thnnbeig). 

Hirundo  fuciphaga  Thunbbro,  E.  Vet.  Akad.  Nya  Handl.,  vol.  33,  1812,  p.  153, 

pi.  4  (Java). 
Hemiprocne  salangana  Streubel,  Isis,  1848,  p.  368  (East  Indies). 

Chars,  svisp. — Upper  parts  rather  light  smoky  clove  brown  with  a 
famt  greenish  sheen,  the  rump  distinctly  paler;  lower  parts  rather 
deep  smoky  brownish  gray;  size  small  (wing  about  109  mm.). 

Measurements. — ^Wing,  106-113  (average,  109.3)  mm.;  tail,  48.6-51 
(49.9);  exposed  culmen,  4.5-4.9  (4.7);  tarsus,  7-9.5  (8.2). 

Type-locality. — Java. 

Oeographical  distribution. — Java. 

More  satisfactory  material  from  Java  than  was  previously  avail- 
able proves  that  the  bird  inhabiting  this  island  is  one  of  the  more 
brownish  races,  and  not  identical  with  that  from  the  Philippine 
Islands  or  the  islands  of  Polynesia.  This  race  probably  occurs  on 
some  of  the  neighboring  islands,  although  we  have  seen  no  other 
than  Javan  specimens. 

Metuurements  of  specimens  of  Collocalia  fuciphaga  fuciphaga. 


Museum  and 
number. 


U.S.NJI.  210808. 


U.S.N.M. 
U.8.NJf. 

U.8.N.M. 


A.N.S.  Pbila. 


210811. 
210809. 
210810. 


Sex. 


liale... 

Female 
, ..do. . . 


Locality. 


Sawama,  Wynkoop's 
Bar,  Bantam,  Java. 


do. 

do. 

Java. . 


Date. 


Nov.  15,1000 

Nov.  7,1000 
Nov.  5, 1009 
Nov.  6,1000 


Collector. 


W.  Palmer. 
do 

•  *  •  •  •  U4J  •  •  •  ft  • 

•  •  •  •  sUO*  «  «  •  « 
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COUOCALIA  FUCIPHAOA  AMBCHANA,  new  nsbipedat. 

Chars,  suhap. — Similar  to  CoUocaliafudpTuigafucipTuiga,  but  some- 
what larger;  lower  parts  more  grayish;  upper  surface  darker,  more 
blackish. 

Description. — ^Type,  adult  female,  No.  171072,  U.S.NJM[.;  Pulo 
Jimaja,  Anamba  Islands,  September  19,  1899;  Dr.  W.  L.  Abbott. 
Upper  parts  dove  brown,  with  a  slight  metallic  greenish  sheen,  the 
rump  decidedly  paler  —  dark  hair  brown;  wings  and  tail  blackish, 
with  a  decided  metallic  greenish  sheen,  the  inner  edges  of  the  feathers 
lifter,  more  brownish;  lores  dove  brown,  the  bases  of  the  feathers 
pure  white;  cheeks,  auriculars,  and  sides  of  neck  deep  smoky  brown; 
lower  surface  grayish  hair  brown,  darkest  on  chin  and  longest  under 
tail-coverts,  lightest  on  anal  region;  lining  of  wing  clove  brown; 
''iris  dark  brown;  feet  dark  brown." 

Measurements. — ^Wing,  110.6  M  13.6  *  (average,  112)  mm.;  tail, 
51  *-51.6*  (61.3);  exposed  culmen,  4.1-6  (4.6);  tarsus,  9-9.3  (9.2). 

Type4o€ality. — ^Pulo  Jimaja,  Anamba  Islands. 

Oeographical  distribution. — ^Pulo  Jimaja  and  probably  also  other 
of  the  Anamba  Islands. 

The  birds  which  form  the  basis  of  this  new  subspecies  the  writer 
recorded  as  CoUocalia  fudphaga  daphra  in  his  recent  revision  of  the 
genus  CoUocalia,^  but  further  material  and  further  investigations 
show  that  they  doubtless  represent  a  local  race,  probably  confined  to 
the  Anamba  Islands.  Curiously  enough  this  new  bird  is  nearest  in 
color  to  CoUocalia  fudphaga  daphra*  from  the  Seychelles  Islands, 
but  differs  from  that  form  in  lees  brownish,  rather  darker,  more 
glossy,  more  uniform  upper  parts;  darker  posterior  lower  surface; 
and  in  probably  smaller  size,  although  the  molting  condition  of  the 
primaries  and  rectrices  makes  this  somewhat  uncertain.  But,  at 
any  rate,  the  form  may  be  characterized  by  color  alone. 

MmmxreiMnU  oftpediMnB  of  CoUocalia  fudphaga  amecHana. 
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Looality. 


I>ate. 


CoUeotor. 


H 


mm 


mmt  ...do 


FdIo  Jfani^  Anamba 
"tan* 
,do. 


Sept.  19,1890 
do 


Dr.  W.  L.  Abbott. 
.....do 


fiiiii. 
137.0 

134.0 


fHVII. 

113.6  » 
110.5  « 


fnffi. 
61. 6  « 

61. 0» 


tnn* 
5.01 

4.1 


nun. 
9.3 

9.0 


1  Molting;  tall  meMnramenta  tn  probably  Bomewbat  greater  than  here  given. 

•  Proe.  Aoad.  Nat.  Sol.  PhJla.,  July  36, 1906,  p.  189. 
*n)id.,p.l38. 

•  ICeasored  in  the  flelh  by  the  coUeotor. 
•Hotting. 

•Type. 
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COLLOCALU  VUCIPHAOA  BUPHRA  Obiitrtiir. 

CoUoeaiia  JiuipKaga  elaphra  Osbsholsbr,  Fnc.  Acad.  Nat.  Set.  FhU*.,  July  26, 
1906,  p.  188  (Hahd  Idutd,  BeychellsB  lalanda). 

Chars,  gubsp. — Resembling  CoUocalia  fuciphaga  amechana,  but 
with  upper  surface  more  brownish,  rather  lighter,  less  ^ossj,  and  less 
uniform,  the  pileum  more  contrasted  with  the  back;  posterior  lower 
parts  paler,  and  with  less  evident  dark  shaft  streaks;  apparently  also 
somewhat  smaller. 

Measurements.— ^ing,  120.5-121  (average,  120.8)  mm.;  tail,  51; 
exposed  culmen,  4-4.5  (4.3);  tarsus,  9-9.5  (9.3). 

Type-locdliiy. — ^Mah^  Island,  Seychelles  Islands. 

QeograpMcdl  diatri^^an. — ^Mah^  Island,  and  probably  other  islands 
of  the  Seydielles  group. 

This  well-marked  race  is  easily  distinguished  from  the  Javan  C6U 
locdlia  fuciphaga  fuciphaga  by  its  much  greater  size,  lifter  under 
parts,  and  rather  darker  upper  surface.  By  the  above  separation 
of  the  Anamba  Islands  form  it  becomes  confined,  so  far  as  known,' 
to  the  Seychelles  Islands. 

MeaturemmU  o/ipedment  of  CoUoealiaftuipluiga  daphra. 
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UuMom  »nd  Duin. 

Sax. 

Laaatr. 

Data. 

CoOeotor. 
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COLLOCAUA  rnaPBAOA  BKBVntOSnUS  (HcCMlUMl). 

HvuTido  brevirottnt  MoOlblland,  Ptoc.  Zool.  Soc.  Lond.,  1839,  p.  165  (Anun). 
Chora,  svhep. — Similar  to  CoQacaiia  fuciphaga  fuciphaga,  including 
the  lighter-colored  rump;  but  mudi  iai^r,  and  with  tail  somewhat 
less  deeply  emarginate. 

MeasuremeTUs. — Wing,  124-127  mm.;  tail,  55-59;  exposed  culmen, 
6.5;  tarsus,  10. 

~     i~locdlity. — ^Assam. 

raphiedl  diatrihition. — ^Himalaya  Mountains,  from  Dalhousie, 
76°  east  longitude,  east  through  Nepal  and  Sikhim  to  Assam 
inipur. 

bird  the  writer  previously  considered  as  a  full  species,*  but 
covery  of  CcUoealia  fuciphaga  eapnitis,*  which  is  intermediate 
between  C.  f.  hrevirogtris  and  0.  f.  fuciphaga,  indicates  that  the 
is,  as  Dr.  Hartert  considers  it,*  only  a  subspecies. 

'Type. 

•  Pno.  Acad.  NiL  Sd.  Phis.,  Jul;  »,  1«X>,  p.  US- 

•  Tiaja  aad  Bwgi,  BuD.  Hm.  Otmp.  Zofil.,  ml.  10,  UnB.  p.  UB. 
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COLLOCAUA  rUCIPUAOA  CAF1IITI8  Tlitftr  nd  Baagi. 

CoUoeaUa/iueiphaffa  [sic]  oapnitis  Thateb  and  Bangs,  Bull.  Mus.  Gomp.  Zo51., 
vol.  52,  May,  1909,  p.  139  (Wan-tao-shan,  Hupeh,  China). 

Chars,  avhsp. — Resembling  OoHocdlia  fudphaga  fudphaga,  but 
much  larger;  lower  parts  much  more  grayish,  with  dark  sha^t  streaks 
more  conspicuous;  upper  surface  less  brownish  and  more  uiiiform — 
the  rump,  while  appreciably  paler  than  the  back,  being  much  less  thus 
contrasted 

DeaeriptUm. — ^T^pe,  adult  male,  No.  50013,  Museum  of  Compara- 
tive Zoology;  Wan-tao-shan,  Hupeh,  central  China,  June  5,  1907; 
Walter  R,  Zappey.  Upper  parts  clove  brown,  slightly  greenish, 
the  rump  somewhat  paler  than  the  back,  but  not  conspicuously  so; 
tail  clove  brown,  all  but  the  outer  pair  very  slightly  glossed  with 
greenish;  exposed  surface  of  the  wing-coverts  like  the  back;  wing- 
quills  clove  brown,  very  slightly  glossed  on  exterior  webs  with 
greenish,  the  inner  webs  much  paler,  more  so  basally;  ear-coverts 
and  sides  of  neck  smoky  brown;  lores  pure  white  basally,  the  feather 
tips  clove  brown;  under  surface  somewhat  brownish  smoke  gray, 
a  little  the  darkest  on  the  breast,  posteriorly  with  very  evident  dark 
brown  shaft  lines,  these  heaviest  and  darkest  on  the  lower  tail-coverts. 

Measurements. — ^Wing,  122  mm.;  tail,  58;  exposed  culmen,  5; 
tarsus,  10.1. 

Type4oediUy. — ^Wan-tao-fihan,  Province  of  Hupeh,  China. 

Oeographical  distribution. — ^Province  of  Hupeh,  central  China. 

This  northern  race  is  apparently  about  the  size  of  CoUocciia  faci- 
fhaga  daphra,  perhaps  a  little  larger;  but  it  is  veiy  much  less  brownish 
above,  with  a  decidedly  more  greenish  sheen,  and  the  rump  is  but 
little  paler  than  the  back;  the  smoky  gray  of  the  lower  surface  is  less 
brownish,  and  is  darker  posteriorly;  the  dark  shaft  streaks  on  the 
breast  and  abdomen  are  more  conspicuous.  Compared  with  CoUo- 
calia  fueipJuiga  amechana,  of  the  Anamba  Islands,  it  is  larger,  more 
brow^r Ztewhat  more  greenish-glossed  on  the  upper  p^,  with 
the  rump  much  less  paler  than  the  back;  lower  surface  not  so  brownish^ 
and  posteriorly  darker;  dusky  shaft  streaks  on  breast  and  abdomen 
more  evident. 

The  type  is  the  only  specimen  thus  far  known. 

OOUOCAUA  rnCIPHAOA  VXSrrTA  (Immi). 

Sdlangana  vesHta  Lssson,  I'Echo  du  Monde  Savant,  aer.  2,  vol.  8,  1843,  p.  134 

(Sumatra). 
CoOoadia  nidifiea  Qrat,  Genera  Birds,  vol.  1, 1845,  p.  55  (Sumatra). 

Chars,  subsp. — Similar  to  CoUocalia  fudphaga  faciphaga,  but 
apparently  somewhat  larger;  lower  surface  somewhat  lighter;  upper 
parts  decidedly  darker,  more  blackish  Gess  brownish),  and  almost 
imiform,  the  rump  not  appreciably  lighter  than  the  back,  the  pileum 
scarcely,  if  any,  darker. 


16 


PROCEEDIVGS  OF  THE  SATIOSAL  MUSEUM. 


TOL.42. 


Measurements. — ^Wing,  111-118  (ayeragey  114.1)  nun.;  tail,  48-52 
(50.5);  exposed  culmen,  4-5  (4.6);  tarsus,  9-9.5  (9.1). 

Type4ocalUy. — Sumatra. 

Geographical  distribyHan. — Sumatra,  Simalur  Maud,  and  the  south- 
em  part  of  the  Malay  Peninsula. 

This  subspecies  may  be  distinguished  from  OdBoeaUa  fueiphaga 
amechana  by  its  darker,  more  blackish  Gess  brownish)  upper  parts, 
and  its  dark  rump,  uniform  in  color  with  the  back.  From  CoUoedlia 
fudphaga  elaphra,  its  smaller  size,  darker,  less  brownish,  more  uni- 
form upper  surface  (the  rump  concolor  with  the  back),  and  its  darker 
posterior  ventral  surface  separate  it  easily.  It  is  decided^  smaller 
than  CoUoealia  fueiphaga  capnitis,  and  darker,  more  blackish  above, 
with  less  of  greenish  gloss;  the  rump  is  not  at  all  paler  than  the  back; 
the  lower  parts  are  rather  more  brownish,  with  much  less  conspicuous 
shaft-streaks  posteriorly. 

The  names  for  the  present  race  and  their  application  were  discussed 
in  my  previous  paper.  * 

No  specimens  from  either  Borneo  or  the  Natuna  Islands  have  been 
available,  and  the  form  of  this  species  occumng  in  these  localities  is 
therefore  in  doubt. 

MeaturemenU  o/$peeimen$  of  CoUooalia  fueiphaga  vettUa. 


Mnmimand 
numtMr. 


U3.N  JI.,  170170. 

U.8.N  Ji.,  179171- 
U3.N  JC.,  178983. 


A.N.8.Phila 


Female 
Male... 


LooaUty. 


Simahir     Island, 
western  StmiatnL 
do 


Tai^oiig  Silantei, 
eastern  coast  of 
Johoie,  Malay 
Peninsula. 

Sumatra 


Date. 


Dec.    7,1901 
do 


July  26,1901 


OoDeetor. 


Dr.  W.  L.  Abbott. 
do 


.do. 


ULO 

112  6 
U&O 


U&O 


5L0 

48L0 
5L0 


520 


» 


&0 

45 
&0 


40 


9.0 

9lO 
ftO 


ftO 


COLLOCALZA  fXTdPHAOA  ASROPmLA,  new  aabapeciea. 

Chars,  subsp. — Similar  to  CoUocalia  fueiphaga  vestUa,  but  lower 
parts  much  darker,  somewhat  more  grayish  Gess  brownish);  upper 
surface  darker,  more  blackish  Gess  brownish). 

Description. — ^Type,  adult  male.  No.  179737,  U.S.N.M.;  Siaba  Bay, 
Nias  Island,  western  coast  of  Sumatra,  March  16,  1903;  Dr.  W.  L. 
Abbott.  Upper  parts  blackish  clove  brown,  with  a  slight  greenish 
gloss;  wings  and  tail  brownish  black  with  greenish  or  violet  reflec- 
tions, the  inner  edges  of  the  feathers  dull  brown;  lores  clove  brown, 
the  bases  of  the  feathers  pure  white;  cheeks,  auriculais,  and  sides  of 
neck  deep  smoky  brown;  lower  surface  deep  grayish  hair  brown; 
lining  of  wing  dove  brown. 

Measurements  (of  type). — ^Wing,  114.6  mm.;  tail,  64;  ezpoeed 
culmen,  4.6;  tarsus,  8. 


1 


1  Proc  Acad.  Nat.  Boi.  PhUa.,  July  26, 1906,  p.  187. 
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Typ^-locdlUy, — Siaba  Bay,  Nias  Island,  western  coast  of  Sumatra. 

Oeographicdl  distrihutum. — Island  of  Nias. 

This  race  differs  from  CoJhc(dia  fu^pTuya  fuciphcLga  in  its  some- 
what greater  size;  much  more  blackish  Gess  brownish),  more  uniform 
upper  surf  ace,  the  rump  not  at  all  paler  than  the  back;  and  darkeri 
less  brownish  lower  parts.  It  is  much  darker,  less  brownish  (more 
blackish)  above  than  CoUocdlia  fuciphaga  amecliana,  the  rump  con- 
color  with  the  back,  instead  of  decidedly  paler;  and  the  entire  inferior 
surface  is  very  much  more  deeply  colored.  It  departs  still  more  from 
CoUocdlia  fucipTiaga  daphra  in  its  smaller  size,  uniform  and  much 
darker,  less  brownish,  more  greenish  glossed  upper  surface,  and  much 
darker,  less  brownish  under  parts.  Compared  with  CoUocdlia  fuci- 
phaga  capnitis,  it  is  much  smaller;  is  decidedly  darker,  more  black- 
ish, more  uniform  above,  and  darker,  with  less  evident  dusky  shaft 
streaks  below. 

The  single  specimen  on  which  the  separation  of  this  race  is  based 
was  referred  by  the  writer,  in  his  previous  paper,^  to  CoUocdlia  fuci- 
phaga fucipTiagaj  under  a  mistaken  conception  of  the  characters  of 
true  QjUocaliafucipTu^afucipJiaga  from  Java,  owing  to  imperfect  and 
scanty  material;  but  the  acquisition  of  more  Javan  specimens  proves 
that  the  Nias  bird  is  very  distinct. 

COLLOCAUA  fXTCIPHAOA  MBARNSZ.*  imw  rabipedat. 

Chars,  subsp. — Resembling  CoUooaHa  fuciphaga  vestita,  but  under 
surface  much  more  grayish  Gess  brownish) ;  abdomen  usually  lighter; 
upper  parts,  particularly  the  pileum,  more  blackish  or  greenish  Gess 
brownish). 

Description. — Type,  adult  female,  No,  208356,  U.S.N.M. ;  Haights- 
in-the-Oaks,  altitude  7,000  feet,  near  Paoay,  Benguet,  Luzon  Island, 
PhiUppine  Islands,  July  28, 1907 ;  Dr.  Edgar  A.  Meams.  Upper  parts 
blackish  clove  brown,  with  a  slight  greenish  sheen;  wings  and  tail 
brownish  black  with  greenish  or  violet  reflections,  the  inner  edges  of 
the  feathers  duU  brown;  lores  clove  brown,  the  bases  of  the  feathers 
pure  white;  cheeks,  auriculars,  and  sides  of  neck  deep  smoky  brown; 
under  surface  smoke  gray;  Uning  of  wing  clove  brown. 

Mea^surements. — ^Wing,  105-119.6  (average,  111.6)  mm.;  tail, 
45-62  (49.3);  exposed  culmen,  3.5-5  (4);  tarsus,  8.1-10  (9). 

Type-iocdlity. — Haights-in-the-Oaks,  near  Paoay,  Province  of 
Benguet,  Luzon  Island,  Philippine  Islands. 

Geographical  distribution. — ^Islands  of  Luzon,  Mindoro,  Mindanao, 
Cebu,  Negros,  Panay,  and  Palawan,  in  the  Philippine  Archipelago. 

This  new  race  may  be  readily  distinguished  from  CoUocdlia  fud- 
phaga  fuciphaga  by  its  darker,  less  brownish,  more  greenish-glossed, 

1  Proc  Acad.  Nat.  8d.  Phila.,  July  26, 1906,  pp.  186-187. 

*  Dedicated  to  Dr.  (Lieat.  Col.)  Edgar  A.  If  earns,  the  weltknown  explocer,  who  collected  the  entire  aeries 
otBpeebDeaa  in  the  U.  8.  National  Museam. 

2M41o—Proc.N.M.  vol.42— 12 2 
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and  more  uniform  upper  surface,  the  rump  concolor  with  the  back, 
instead  of  paler;  lighter,  and  much  less  brownish  (more  grayish) 
lower  parts.  From  CoUocalia  fudphaga  amechana  it  differs  in  its 
darker,  more  blackish  Gess  brownish),  more  imiform  upper  surface, 
and  lighter,  less  brownish  ventral  surface.  It  is  still  more  different 
from  CoUocalia  fudphaga  daphra,  by  reason  of  its  much  smaller  size; 
much  darker,  less  brownish,  and  more  uniform  upper  surface;  less 
brownish  under  surface;  and  darker  abdomen  and  crissum.  Com- 
pared with  CoUocalia  fudpTiaga  capnUis  it  is  much  smaller,  with  upper 
surface  darker,  more  blackish  (Lesa  brownish),  and  rump  concolor 
with  back,  lower  parts  less  brownish,  anteriorly  rather  lighter,  and 
posteriorly  with  less  well-marked  dusky  shaft  lines.  Although  on  the 
upper  surface  it  is  practically  identical  with  CoUocalia  fudphaga  a^ero- 
phUa  of  Nias  Island,  it  is  easily  separable  by  its  decidedly  paler  and 
much  less  brownish  lower  parts. 

A  satisfactory  series  of  15  specimens,  collected  by  Dr.  Edgar  A. 
Meams  on  the  islands  of  Mindanao,  Mindoro,  and  Luzon,  shows  that 
the  birds  of  the  FhiUppine  Islands  are  not  identical  vniYi  either  the 
Javan  race  {CoUocalia  fudphaga  fudphaga)  or  the  birds  of  the  islands 
in  the  Pacific  Ocean  farther  eastward,  as  the  writer  formerly  supposed,^ 
but  have  well-marked  characters  of  their  own,  as  above  set  forth. 
Some  of  the  individuals  of  this  series  are  more  brownish  both  above 
and  below  than  the  average,  but  as  a  whole  they  are  very  imiform  in 
color.  It  is  noticeable  that  there  is  considerable  variation  in  meas- 
urements. 

MeaawremenlU  of  specimens  of  CoUooalia  fudphaga  meamsi. 


oog 
•  a 

Sax. 

LooaUty. 

Date. 

Collector. 

1 

. 

zposed 
oulmen. 

J 

P 

6^ 

S 

mtn. 

mm. 

VMH* 

191447 

Hale.... 

ICeroedes,    Mindanao    Island, 
Philippfne  Islands. 

Dec.  19,1903 

Dr.E.A.Meams 

114.0 

50.0 

6.0 

lao 

2063(4 

...do..... 

Haights  -  in  -  the  -  OakB   (near 
Paoay).  Benguet.  Luzon  Is- 
land, Philippine  Islands.   ' 

July  25,1907 

do 

119.6 

63.0 

3.7 

8.1 

306353 

...do 

do 

•  •  •  •  aUO*  ••••••• 

do 

109.0 

5a5 

4.0 

9.0 

206348 

...do 

Bagnio,  Benguet,  Loion  Island, 
Philippine  Islands. 

Apr.  80,1907 

do 

112.0 

53.0 

4.0 

0.0 

206361 

.  ..do... . . 

do 

July  12,1907 
Nov.    6.1906 

11X6 
106.0 

61.6 
46.6 

4.6 
3.6 

9.6 

201920 

Buena  Vista  CHaneran  clear- 

....  .do. .......... 

0.8 

ing),  Mindoro  Island,  PhiUp- 
pine  Islands. 

Manav,  Mindanao  Island,  Phil- 
ippine Islands. 

Pantar.  Mindanao  Island.  Phil- 

201923 

. 

Oct     6.1906 

108.6 

46.0 

4.0 

8.0 

190172 

Female.. 

Aug.  18.1903 

At\ 

108.0 

48.0 

4.6 

8.6 

ippine  Islands. 

201921 

...do..... 

Mangyan  clearing.  Aloaff  River, 
Mindoro  Island,  Philippine 
Islands. 

Nov.  10,1906 

•  •  • •  aUQa  •••••••••• 

107.0 

46.0 

8.6 

0.1 

208350 

...do 

Bagnio,  Benguet,  Luson  Is- 
land, PhilippiiM  Islands. 

Haight9-in-the-OakB,  Benguet, 
Loion    Island,    Philippine 

May    0,1907 

do 

116.0 

5ao 

•  •••  • 

9.0 

208355 

...do 

July  26,1907 

•  •  •  aaUQ***  •••••••• 

47.0 

8.8 

9.0 

Islands. 

206853 

.  ..uO... . . 

do 

....  .do. ....... 

do 

112.0 
113.0 

61.0 
60  0 

4.0 
4.1 

9.0 

208670 

.  ..do... . . 

do ^ 

July  26.1907 

do 

8.7 

208356> 

. .  .do.  •  .  • . 

do 

July  28,1907 

•  • • •  sUOtt** •••»•••• 

113.0 

60.0 

8.6 

9.1 

1  Proc.  Acad.  Nat.  Bd.  PhUa.,  July  26, 1906,  pp.  186-187. 
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COLLOCAUA  VUCIPHAOA  VANXKORSNSIS  (Qii«3r  and  Oaloufd). 

Ewundo  vcrnXkoreMu  Quot  and  Gaimabd,  Yoy.  AMbrolahty  Zool.,  vol.  1,  1830, 
p.  206,  pi.  12,  fig.  3  (Yanikoro  Island,  Santa  Cruz  Islands,  Pacific  Ocean). 

Chtyle  vanicoreMM  Bode,  Isis,  1844,  p.  170  (nom.  emend,  pro  Wrwndo  vanikortMiU 
Quoy  and  Craimard). 

Cypsdui  inquietui  Etttlitz,  Denkwurd.  Reise  Russ.  Amer.,  vol.  2,  1868,  p.  26 
(TJala  Island,  Caroline  Islands,  Pacific  Ocean). 


Cfhara.  mbsp. — Similar  to  CoUocaliafudpTiaga  meamsif  but  upper  sur- 
face more  bro^Aush;  lower  parts  decidedly  darker  and  more  brownish. 

Measurements. — ^Wing,  109-114  (average,  111.5)  mm.;  tail,  54; 
exposed  culmen,  4;  tarsus,  9. 

Type4ocdlUy. — ^Vanikoro  Island,  Santa  Cruz  Islands,  Pacific  Ocean. 

Oeographical  distrilytUion. — ^Islands  of  the  western  Pacific  Ocean: 
north  to  the  Caroline  Islands;  west  to  New  Guinea;  south  to  the 
Loyalty  Islands;  and  east  to  the  Tonga  Islands  and  the  Duke  of 
York  Island  (Union  group). 

From  CfoUocaliafudphagafucipluiga  the  present  race  may  be  sepa- 
rated by  its  much  darker,  more  blactdsh  (less  brownish),  more  uniform 
upper  surface;  dark  rump  concolor  with  the  back;  and  decidedly 
darker  under  parts.  It  is  distinguishable  from  CoJhcdlia  fudphaga 
ameduina  by  its  darker,  more  blackish  upper  parts,  dark  ruinp  uni- 
form with  the  back,  and  far  more  deeply  colored  and  more  brownish 
ventral  surface.  Compared  with  CoUocalia  fuciphaga  daphra  it  is 
much  smaller,  with  darker,  less  brownish  upper  surface,  rump  not 
lighter  than  the  back,  and  very  much  more  deeply  colored  lower 
parts.  It  is  very  much  smaller  than  CoUocalia  fuciphiga  capnitis,  and 
has  the  upper  surface  darker,  less  glossed  with  greenish,  the  nunp  con- 
color  with  the  back,  the  lower  parts  much  darker,  more  brownish, 
with  scarcely  appreciable  darker  shaft  lines  on  the  posterior  portion. 
It  may  be  cUstinguished  from  CoUocalia  fuciphiga  vestUa  by  its  very 
much  more  deeply  colored,  more  brownish  lower  surface,  and  slightly 
darker,  less  greenish  upper  parts.  It  is  apparently  closest  in  color 
to  CoUocalia  fuciphaga  aerophUa,  but  differs  in  rather  more  brownish, 
less  greenish-glossed  upper  surface,  and  in  darker,  decidedly  more 
brownish  lower  parts. 

Birds  from  the  Caroline  Islands  are,  by  the  characters  above  given, 
with  ease  subspedfically  separable  from  true  CoUocalia  fuciphaga 
fuciphaga  of  Java ;  although  the  writer  on  a  previous  occasion  ^  was  not 
able  to  distinguish  the  present  race  with  the  material  then  available. 

Without  specimens  from  the  Santa  Cruz  and  neighboring  islands, 
I  am  now  obliged  to  consider  the  birds  from  there  the  same  as  those 
from  the  Carolines,  although  they  may  represent  an  additional  race. 
The  name  to  be  applied  to  the  present  form  is,  therefore,  of  necessity, 
Hirundo  vanikorensis  Quoy  and  Gaimard,*  from  Vanikoro  Island,  the 

I  Proc.  Acad.NBt.  Sd.  Phlla.,  Jnlyae,  1906,p.  1S6. 
•  Vo7.^4frota&«,Zocd.,ToL  1, 1880,p.  206,pL  Xa,il9.3. 
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plate  and  description  of  which,  moreover,  apply  very  well  to  the  Caro- 
line Islaiids  bird,  subsequently  called  Cypsdus  inquietus  by  Kittlitz.' 

MeaawrenuTUs  ofapeexnuns  of  CollocaUafudphaga  vamkorennt. 


li 


QQ 


212837 
212330 


Sex. 


Male. 


LocaUty. 


Kusaie  Iialaiid,>  Carolixie  lalands , 
Uala  Island,  Caroline  Idanda. . . 


Date. 


Feb.    8,1900 
Feb.  16,1900 


Oonaotor. 


CH.Townaend. 


S 


vnfn* 
114.0 
100.0 


-a 


54.0 
54.0 


4. 
4.01 


9.0 
9.0 


COLLOCALZA  FUCIPHAGA  TACHTPTKRA,  asw  rabipedaa. 

Ohars.  aubap. — Similar  to  CoUocalia  fuciphaga  vanikoren8i&,  but 
much  lighter,  more  brownish  above,  and  paler  below. 

Description. — ^Type,  adult  male.  No.  188855,  U.S.NJM.;  Guam 
Island,  Mariana  Islands,  July  17,  1900;  A.  Scale.  Upper  parts 
rather  light  smoky  clove  brown,  with  a  slight  greenish  sheen,  and 
somewhat  darker  on  pileum;  wings  and  tail  clove  brown  with  a  slight 
greenish  gloss;  lores  clove  brown,  the  bases  of  the  feathers  pure  white; 
sides  of  head  and  neck  deep  smoky  brown;  lower  surface  hair  brown; 
lining  of  wing  clove  brown. 

Measurements, — ^Wing,  110  mm.;  tail,  50;  exposed  cuhnen,  3.5; 
tarsus,  8. 

Type-locality. — Guam  Island,  Mariana  Islands. 

Geographical  distribution. — ^Island  of  Guam,  and  probably  other 
islands  of  the  Mariana  group. 

The  present  form  is  distinguishable  from  CoUocalia  fadphaga 
fadphaga  chiefly  by  its  dark-colored  rump  concolor  with  the  back, 
and  by  rather  lighter  upper  surface.  From  CoUocalia  fudphaga 
amechana  it  differs  as  does  CoUocalia  f.  fudpTiaga,  and  additionally 
in  its  lack  of  a  pale  rump.  It  is  much  smaller  than  CoUocalia  Jud- 
pTiaga  elaphra,  lighter,  more  uniform  above  (the  rump  not  paler  than 
the  back),  and  darker  below.  Compared  with  CoUocalia  Judphaga 
capnitis,  it  is  decidedly  smaller,  rather  lighter  and  much  more  brown- 
ish above,  with  the  rump  not  even  a  little  paler  than  the  back;  is 
more  brownish  on  the  lower  surface,  with  much  less  evident  dusky 
shaft  lines.  It  is  somewhat  smaller  than  CoUocalia  fudphaga  vestita, 
and  decidedly  lighter,  more  brownish  above.  It  may  be  distinguished 
from  CoUocalia  fudphaga  c^erophila  by  somewhat  smaller  size,  much 
lighter,  more  brownish  upper  parts,  and  somewhat  paler,  decidedly 
more  brownish  lower  surface.  From  CoUocalia  fudphaga  meamsi 
it  may  be  separated. by  its  much  lighter,  more  brownish  upper  parts, 
and  darker,  more  brownish  under  surface. 

The  single  specimen  upon  which  the  above  description  is  based  was 
recorded  as  CoUocalia  fudphaga  fudphaga  in  my  previous  paper  on 
CoUocalia,^  but  judging  from  the  material  now  available  it  must  be  con- 
sidered as  belonging  to  a  distinct  race. 

i  Denkwurd.  Relse  Ross.  Amer.,  vol.  2, 1868,  p.  26. 

i  Inadvertently  recorded  (Pioo.  Acad.  Nat.  Sd.  Phila.,  July  26, 1906,  p.  187)  aa  from  Uala  Und. 

*  Proo.  Aoiid.  Nat.  BoL  Fbfla.,  July  26, 1906,  p.  Ig6. 


A  SMALL  COLLECTION  OF  BATS  FROM  PANAMA. 


By  Gesbit  S.  Miller,  Jr., 

CunUor,  Divition  of  Mammals,  United  States  National  Museum. 


INTRODUCTION. 

Mr.  August  Busck,  while  collecting  insects  for  the  Smithsonian 
Biological  Survey  of  Panama  during  April  and  May,  1911,  obtained 
29  bats  representing  11  species.  Three  of  these  have  not  hitherto 
been  described,  and  a  fourth  is  exceedingly  rare  in  collections.  More 
than  half  of  the  specimens  were  taken  near  Alhajuela,  on  the  Chili- 
brillo  River,  in  some  extensive  caves,  a  locaUty  so  Uttle  known  and 
so  interesting  that  I  have  asked  Mr.  Busck  to  prepare  for  publication 
the  following  rather  detailed  account  of  his  visit. 

THE  CHILIBRILLO  BAT  CAVE. 

The  l£trge  cave  in  which  these  bats  were  collected  is  formed  in  a 
broad  limestone  area,  which  crosses  the  Chagres  River  between 
Alhajuela  and  San  Juan,  Panama.  The  cave  is  made  by  a  subterra- 
nean stream,  which  empties  into  the  Chilibrillo  River  about  7  to  8 
miles  south  of  Alhajuela.  Neither  the  cave  nor  the  ChiUbriUo  River 
(which  is  a  tributary  to  the  Chilibri  River)  is  shown  on  the  late  Ameri- 
can map  made  by  the  Canal  Commission,  but  was  found  indicated  on 
an  old  French  map.  The  region  is  uninhabited  for  many  square 
miles  and  is  rarely  visited,  even  by  the  natives  from  the  nearest 
settlements  along  the  Chagres,  none  of  whom  knew  about  the  cave. 
There  are  no  roads  or  tracks  leading  to  the  cave,  but  it  may  be  found 
by  going  due  south  from  Alhajuela  imtil  reaching  the  Chilibrillo, 
which  at  this  point  runs  nearly  east  to  west,  with  the  next  turn  at 
right  angles  to  south.  By  following  this  river  down  its  course  for  2 
or  3  miles  the  outlet  of  the  subterranean  stream  is  found  in  a  little 
brook  on  the  left,  the  first  tributary  met  with  on  that  side.  At  this 
spot  the  course  of  the  Chilibrillo  is  southwest  with  the  next  turn  to  the 
left. 

The  river  bed  of  the  Chilibrillo  is  solid  limestone,  and  walking  during 
the  dry  season  is  reasonably  easy,  wading  shoe  top  to  breast  deep  in 
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crystal  clear  water,  swarming  with  many-colored  fishes.  To  a  natu- 
ralist the  natural  highways  of  the  small  streams  are  extremely  profit- 
able in  the  dry  season,  when  the  higher  land  is  as  dry  as  dust.  Birds, 
mammals,  and  insect  life  necessarily  seek  the  limited  areas  of  hu- 
midity along  the  creeks. 

The  brook  leading  to  the  cave  was  at  the  time  of  the  visit — ^April 
14,  the  very  end  of  the  dry  season — a  series  of  stagnant  pools.  For 
the  first  300  or  400  feet  the  bed  is  25  to  30  feet  wide  and  fairly  smooth 
limestone,  with  gullies  and  potholes  a  foot  or  two  deep;  then  the 
gullies  deepen  and  the  rock  is  cut  out  in  fantastic  longitudinal  curved 
and  twisted  shapes.  Near  the  cave  these  gullies  are  very  deep  and 
narrow  and  were  plainly  at  one  time  part  of  the  cave,  of  which  the 
roof  now  has  fallen  in.  The  gullies  lead  to  the  mouth  of  the  cave, 
which  is  some  20  feet  high  and  8  feet  in  width,  with  water  nearly  waist 
deep.  During  the  rainy  season  it  would  be  impossible  to  enter  this 
part  of  the  cave.  The  passage  soon  forks  and  one  branch  runs  some 
200  feet  straight  east,  with  various  narrow  cross-passages  at  right 
angles,  which  are  again  crossed  at  right  angles  by  niunerous  similar 
channels  resembling  the  streets  in  a  city.  By  keeping  to  the  right 
one  comes  roimd  a  block,  back  to  the  starting  point.  There  appeared 
to  be  some  20  such  large  blocks,  but  there  may  be  many  more.  Some- 
times the  passages  are  several  feet  in  width  and  20  to  30  feet  or  more 
high,  with  breast-deep  water;  other  passages  were  narrow,  low,  and 
dry.  Bats  nearly  everywhere,  the  roof  either  hung  with  them  or 
with  stalactites  or  covered  by  a  delicately  formed  layer  of  lime  deposit, 
scintillating  in  the  light  of  the  lantern;  in  two  or  more  places,  narrow 
chimneys  leading  to  the  green  world  above. 

The  other  main  passage  to  the  left  from  the  mouth  of  the  cave  leads, 
after  being  cut  by  several  cross  alleys,  through  a  place  where  the  roof 
of  the  cavehas  fallen  down  some  60  feet  to  another  quite  different  part  of 
the  cave,  a  dry  long  room  nearly  40  feet  wide  and  from  30  to  50  feet  high. 
About  400  feet  in  from  the  mouth  of  this  cave  was  a  lai^e,  uninviting 
stagnant  pool  reeking  with  bat  manure  and  too  deep  to  cross  without 
swimming.  By  the  faint  Ught  of  the  lantern  it  could  be  seen  that 
the  cave  continues  on  the  other  side  of  the  pool  to  the  left.  The  cave 
at  this  point  was  some  60  to  70  feet  high.  Thousands  of  bats  of 
several  species  swarmed  in  and  out,  and  a  few  samples  were  secured 
in  the  insect  net,  stunned,  and  placed  in  tight  tin  boxes  in  order  to 
secure  their  numerous  parasites  at  leisure  at  home. 

Through  a  very  narrow  and  low  channel  to  the  right,  about  the 
middle  of  this  cave,  where  it  was  necessary  to  crawl  on  all  fours  for 
some  80  or  100  feet,  a  third  and  still  larger  cave  was  reached — ^an 
enormous  amphitheater  some  260  feet  in  diameter  with  a  low  hemi- 
spherical roof  20  feet  over  the  floor  in  the  middle,  himg  with  large  and 
Hmall  delicate  stalactites  never  touched  by  human  hands. 
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The  floor,  which  consisted  of  soft  bat  manure,  was  studded  with 
thousands  of  peculiar  knob-like  stalagmites.  Only  a  few  bats  were 
seen  in  this  cave,  which,  however,  may  well  have  had  one  or  more 
unobserved  side  galleries.  A  long  winding  upwardly  sloping  corridor 
guarded  by  giant  stalactites  led  to  a  small  exit  hole  some  300  yards 
from  the  mouth  of  the  first  cave.  The  time  did  not  permit  further 
exploring,  but  it  is  probable  that  only  a  fraction  of  the  cave  area  was 
inspected  and  that  it  will  be  found  to  stretch  for  miles  along  the 
course  of  the  subterranean  stream,  toward  the  picturesque  cliffs  on 
the  Chagres  Biver  between  Alhajuela  and  Yijia. 

ANNOTATED  LIST  OF  SPECIES. 
CHnX>NTCTBHIS  RUBIOINOSA  Wagntr. 

Ten  adult  males  from  the  Chilibrillo  cave.    The  length  of  forearm 
ranges  from  58  to  61.5  mm.    Extremes  of  cranial  measurements 
Greatest  lengthy   21.8-22.8  mm.;  condylobasal  length,  20.8-21.8 
mandible,  1&-17;  maxillary  tooth  row  (exclusive  of  incisors),  9.6-10 
mandibular  tooth  row  (exclusive  of  incisors),  10-10.6. 

LONCHORHnf  A  AURTr  A  Tomes. 

Two  specimens  of  this  very  rare  bat  were  taken  in  the  C!hilibrillo 
cave.  Their  measurements,  adult  male  and  female,  are  respectively: 
Head  and  body,  60  and  62  mm.;  tail,  57  and  58;  tibia,  21  and  20.4; 
foot,  12.6  and  13;  forearm,  49.6  and  50;  thumb,  10.6  and  10;  third 
finger,  101  and  101 ;  fifth  finger,  70  and  70 ;  ear  from  meatus,  29  and  28; 
width  of  ear,  22  and  23;  posterior  surface  of  noseleaf,  22  and  21; 
condylobasal  length  of  skull,  18.4  and  19.2;  zygomatic  breadth,  11 
and  10.8;  interorbital  constriction,  5  and  5;  mastoid  breadth,  11 
and  10.6;  lachrymal  breadth,  6.6  and  6.4;  depth  of  brain  case  at 
middle,  6.8  and  6.8;  mandible,  13.2  and  13;  maxillary  tooth  row,  6.6 
and  6.6;  mandibular  tooth  row,  7.2  and  7.2. 

PHnXOSTOBCUS  HASTATUS  (PlUil). 

Adult  male,  Cabima.  Head  and  body,  128  mm.;  tail,  28;  tibia,  34; 
foot,  23.6;  forearm,  91;  thumb,  16.4;  third  finger,  174;  fifth  finger, 
116;  ear  from  meatus,  31;  width  of  ear,  21.4;  condylobasal  length  of 
skull,  36.2;  zygomatic  breadth,  22.6;  interorbital  constriction,  7.8; 
mastoid  breadth,  21.4;  depth  of  brain  case  at  middle,  12.2;  mandible, 
28.2;  maxillary  tooth  row,  15;  mandibular  tooth  row,  17. 

IrOHCHOPHTLLA  ROBUSTA,  new  spedM. 

Type.—KAxxM  male  (in  alcohol),  No.  173854,  U.S.N.M.  Collected 
in  cave  on  Chilibrillo  River,  Panama,  April  14,  1911,  by  August 
Busck. 

Diagnosis. — Size  decidedly  greater  than  in  Lonchophylla  mordaac 
and  L.  thoTnasi  (forearm  about  43  mm.,  condylobasal  lei^h  of  skull 
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about  25  mm.) ;  skull  laige  and  robust  (not  narrowed  and  Chercmicteris' 
like,  as  in  the  equally  large  L.  hesperia  G.  M.  Allen '^),  its  size  and 
general  appearance  much  like  that  of  Leptanycteris  nivalis;  teeth 
peculiar  in  the  unusual  development  of  inner  lobe  of  pm^  and  the 
subquadrate  outline  of  crown  in  m^  and  m'. 

External  charadera. — ^Essentially  like  L.  mordax,  apart  from  the 
larger  size,  but  foot  not  so  long  relatively  to  tibia,  and  interfemoral 
membrane  apparently  wider. 

Color. — ^Upper  parts  between  mars-brown  and  raw-umber,  the 
hairs  becoming  much  paler  (approaching  ecru-drab)  at  base;  undei^ 
parts  light  isabella-color  tinged  with  raw-umber,  not  contrasted 
noticeably  with  back. 

SJcvU  and  teeth. — ^Apart  from  its  large  size  and  robust  general  form 
the  skull  does  not  differ  essentially  from  that  of  LonchophyUa  morda/x. 
Rostrum  less  elongate  in  proportion  to  its  depth;  mesopterygoid 
space  relatively  shorter  and  wider;  basisphenoid  pits  with  anterior 
border  less  sharply  defined. 

Incisors  and  canines  as  in  Z.  mordax,  except  that  the  cutting  edge 
of  lower  incisors  is  less  distinctly  trilobate.  Premolars  like  those  of 
the  smaller  animal,  but  small  basal  cusps  tending  to  be  better  devel- 
oped, and  inner  root  of  pm^  situated  decidedly  behind  middle  of 
tooth.  Upper  molars  much  less  reduced  than  in  L.  mordax,  the  length 
of  the  inner  portion  of  tooth  so  great  as  to  give  the  crown  a  decidedly 
squarish  outline,  especially  in  m^  and  m';  outer  portion  of  tooth, 
representing  the  styles  and  commissures,  unusually  well  developed, 
the  mai^in  of  the  ridge  standing  more  nearly  at  level  of  points  of 
main  cusps  than  in  the  related  species.  Lower  molars  with  relatively 
wider  crowns  and  higher  cusps  than  in  L.  m^ordax,  but  details  of  their 
structure  showing  no  special  peculiarities. 

Measurements. — ^lype  and  adult  female:  Head  and  body,  56  and 
60  mm.;  tail,  6t  and  10;  width  of  interfemoral  membrane  at  middle, 
15  and  15;  tibia,  17.6  and  17;  foot,  10.4  and  10.4;  forearm,  43.6  and 
43;  thumb,  11  and  12;  third  finger,  88  and  86;  fifth  finger,  59  and  56; 
ear  from  meatus,  16  and  14;  condylobasal  length  of  skull,  25.2  and 
25.4;  breadth  of  rostrum  over  roots  of  canines,  4.2  and  4.2;  interor- 
bital  constriction,  5.2  and  5.4;  breadth  of  brain  case,  10.2  and  10; 
mastoid  breadth,  11.2  and  11;  depth  of  brain  case  at  middle,  7.4 
and  7.2;  mandible,  18.4  and  18.8;  maxillary  tooth  row,  exclusive  of 
incisors,  9.8  and  10;  mandibular  tooth  row,  exclusive  of  incisors,  10.2 
and  10. 

Specimens  examined. — ^Four,  all  from  the  Chilibrillo  cave. 

*  Tfaroa^  the  kindaen  of  Mr.  Samuel  Henshaw  end  Dr.  Olover  IC.  AHen  I  have  been  enabled  to  •'"^tnirm 
the  type  of  this  species.  The  animal  is  so  different  from  the  other  known  farms  of  LonekopkifUa  that  tt 
can  hardly  be  regarded  as  a  member  of  the  same  genns. 

t  Apparently  Nured  at  tip. 
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HBMIDBRMA  PERSPICILLATUM  AZTBCUM  Hahn. 

One  specimen  from  the  Chilibrillo  cave. 

yAlCPTROPS  HRT.LRRI  Patera. 

Two  immature  males  from  Cabima.    Forearm  39  and  39.6  mm. 

VABCPTRBSSA  lONUT A,  new  ^edes. 

Type. — Immature  female  (pennant  dentition  in  place,  but  basal 
suture  not  closed  and  finger  joints  not  fully  formed)  in  alcohol,  No. 
173832,  U.S.NJy[.  Collected  at  Cabima,  Panama,  May,  1911,  by 
August  Busck. 

Diagnosia. — ^Noticeably  smaller  than  VampyresM  pusiOaf  as 
described  and  figured  by  Peters;  skull  with  brain  case  relativdy 
large  and  rostrum  relatively  short  (this  perhaps  in  part  due  to  imma- 
turity) ;  teeth  in  general  as  figured  by  Peters,  but  with  the  following 
peculiarities:  Posterior  upper  premolar  with  postero-extemal  cusp 
less  developed,  its  base  not  sufficiently  projecting  to  produce  a  con- 
cavity on  hinder  border  of  tooth;  first  upper  molar  with  longitudinal 
diameter  through  protocone  about  equal  to  length  of  outer  border; 
the  large  protocone  almost  isolated  from  inner  border;  second  lower 
molar  with  crown  more  narrowed  posteriorly. 

Color. — General  color  ecru-drab,  clear  below,  overlaid  with  broc- 
coli-brown above;  white  face  markings  barely  indicated,  the  lower 
stripe  disappearing  in  certain  lights. 

MeasuremerUs. — Head  and  body,  44  mm.;  tibia,  11;  foot,  7.6; 
forearm,  31.5;  third  fiuoger,  70;  fifth  fiuoger,  46;  ear  from  meatus,  12; 
width  of  ear,  8;  condylobasal  length  of  skull,  16.2;  greatest  length, 
18;  zygomatic  breadth,  10;  interorbital  constriction,  4.4;  mastoid 
breadth,  9.2;  breadth  of  brain  case,  8;  depth  of  brain  case,  at  middle, 
6.8;  mandible,  11.2;  maxillary  tooth  row,  5.6;  mandibular'  tooth 
row,  6. 

Specimen  examined. — The  type. 

CHIRODBRMA  ISTHMICTJlf*  new  ipedM. 

Type.—Advlt  female  (in  alcohol),  No.  173834,  U.S.N3f.  Collected 
at  Cabima,  Panama,  May,  1911,  by  August  Busck. 

Diagnosis. — Similar  in  size  and  essential  characters  to  Chiroderma 
viUosum  Peters,  but  ear  narrower  above,  back  with  an  evident 
whitish  median  stripe,  and  skull  shorter  and  proportionally  broader. 

External  Jorm. — As  in  C.  viUosum  as  figured  by  Peters,  but  ear 
narrowing  gradually  upward,  its  widest  region  about  at  level  of  base 
of  anterior  border. 

Color. — ^Upper  parts  isabella-color,  the  individual  hairs  broccoli- 
brown  (darker  than  that  of  Ridgway)  through  basal  third,  then 
abruptly  lij^t  gray  tinged  with  ochraceous-buff,  the  extreme  tips 
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again  brown  like  base;  in  region  in  front  of  shoulders  the  light  inter- 
mediate area  becomes  more  noticeable,  particularly  near  base  of 
ear  and  behind  nose  leaf;  a  whitish  dorsal  line  less  conspicuous  than 
in  0.  sdlvini  and  becoming  obsolete  posteriorly.  Underparts  ecru- 
drab,  with  a  slight  and  very  fine  variegation  caused  by  minute 
whitish  hair  tips  and  brownish  subterminal  annulation. 

SkvU  and  teeffi. — ^The  skull  differs  from  that  of  Ohiroderma  viUosum 
as  figured  by  Peters  in  its  broader  general  form  due  to  shortening 
without  proportional  narrowing.  The  profile  of  rostrum  immediately 
behind  nasal  aperture  is  concave,  while  in  the  related  species  it  is 
represented  as  decidedly  convex.  Teeth  like  those  of  C.  vUlMum, 
but  incisors  apparently  more  reduced,  the  outer  upper  tooth  not 
nearly  filling  space  between  inner  incisor  and  canine,  the  lower  teeth 
distinctly  spaced,  their  cutting  edges  scarcely  bilobed. 

MeasfwreTnertta. — Type:  Head  and  body,  65  mm.;  tibia,  17;  foot, 
10.4;  forearm,  46;  thumb,  10.6;  third  finger,  99;  fifth  finger,  70;  ear 
from  meatus,  18;  width  of  ear,  12.6;  condylobasal  length  of  skull, 
22  (24.4);^  greatest  length,  24.6  (26.8);'  zygomatic  breadth,  15.6 
( — ) ;  postorbital  constriction,  6.8  (6.8) ;  interorbital  constriction,  6.2 
(6.4);  mastoid  breadth,  12.2  (12.8);  breadth  of  brain  case,  10.4 
(10.4);  depth  of  brain  case  at  middle,  8.4  ( — );  mandible,  8.8  (10); 
maxillary  tooth  row,  8.8  (10);  mandibular  tooth  row,  9.2  (10.6), 

Specimens  e^samined* — ^Two,  both  from  the  type-locality. 

ARTIBBUS  JAMAICBNSIS  JAMAICBNSIS  (Ooaoe). 

Three  adults  from  Taboga  Island  and  one  young  (too  immature 
to  be  positively  identified)  from  the  Chilibrillo  cave. 

DBSMODUS  ROTUHDUS  (OMffrair). 

Adult  female  from  Taboga  Island.  Measurements:  Head  and 
body,  82  mm.;  tibia,  27.2;  foot,  16;  forearm,  69.6;  thumb,  16.6; 
third  finger,  98;  fifth  finger,  77;  ear  from  meatus,  17.4;  width  of  ear, 
16;  condylobasal  length  of  skull,  21.4;  greatest  length,  24;  zygomatic 
breadth,  12;  postorbital  constriction,  6.8;  breadth  of  brain  case,  11.8; 
depth  of  brain  case  at  middle,  10.6;  mandible,  16.2;  maxillary  tooth 
row  (entire),  6.4;  mandibular  tooth  row  (entire),  7. 

BUMOPS  OLAUCDfUS  (Wagntr). 

Adult  male,  Paraiso,  April  28,  1911.  Measurements:  Head  and 
body,  80  mm.;  tail,  48;  tibia,  16.4;  foot,  11;  forearm,  66;  thumb,  10; 
third  finger,  114;  fifth  finger,  66;  ear  from  meatus,  20;  width  of  ear, 
22;  condylobasal  length  of  skull,  21;  greatest  length,  23.2;  zygomatic 
breadth,  14;  interorbital  constriction,  4.4;  lachrymal  breadth,  8; 
breadth  of  brain  case,  11 ;  depth  of  brain  case  at  middle,  7;  mandible, 
16.6;  maxillary  tooth  row,  9.2;  mandibular  tooth  row,  10.2. 

1  ICeasnrements  in  peranthesis  are  those  of  an  adult  C.  nMfU  from  Angostura,  Costa  Rica  (No.  22840). 
^  In  C.  vOiotum  the  greatest  length  Is  25.7  mm.;  sygomatfc  breadth,  16.6. 


DESCRIPTION  OF  A  NEW  SPECIES  OF  ISOPOD  OF  THE 

GENUS  CLEANTIS  FROM  JAPAN. 


By.  Hasbibt  RichabdsoN; 

CoUaborator,  DiiMon  of  Marine  InverUbraUi^  United  States  National  Muuum. 


The  following  description  is  of  a  new  species  of  Isopod  crustacean 
belonging  to  the  genus  CflearUia.  The  single  specimen  is  part  of  a 
collection  received  through  Dr.  Edward  S.  Morse  from  the  Imperial 
University  of  Tol^o. 

Family  IDOTHEIDiE. 

Genus  CLEANTIS  Dana. 

CLBAimS  JAPOmCA,  iMW  ipedM. 

Body  narrow,  elongate,  about  four  and  a  half  times  longer  than  its 
greatest  width,  18^  mm.:  4  mm.  Surface  somewhat  granulate;  color 
light  brown,  with  longitudinal  stripes  of  dark  brown,  arranged  in  five 
bands,  the  median  and  the  outer  lateral  bands  being  wide,  and  the 
inner  lateral  bands  narrow. 

The  head  is  3^  mm.  wide  and  2}  mm.  long;  its  anterior  margin  is 
excavate  in  the  center.  The  eyes  are  much  wider  than  long,  and 
placed  laterally,  with  only  a  portion  showing  in  a  dorsal  view;  they 
are  situated  on  the  anterior  half  of  the  lateral  nmrgin.  The  first 
antennse  are  composed  of  foiu:  articles,  the  terminal  one  of  which  is 
the  flagellar  article;  they  extend  to  the  end  of  the  second  article  of 
the  pedimde  of  the  second  pair  of  antennae.  The  basal  article  is  fur- 
nished with  a  small  tubercle  about  the  center.  The  second  antenn» 
have  the  first  article  of  the  peduncle  short  and  inconspicuous  in  a 
dorsal  view;  the  following  four  articles  have  a  carinate  process  along 
the  inner,  ventral  side.  The  fourth  and  fiifth  articles  are  subequal 
and  are  a  little  longer  than  the  second  and  third,  which  are  approxi- 
mately equal.  The  flagellum  consists  of  a  single  davate  article, 
about  the  length  of  the  last  peduncular  article,  and  a  minute  terminal 
one.    The  maxillipeds  have  a  palp  composed  of  five  articles. 
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The  first  three  and  the  last  three  segments  of  the  thorax  are  sub- 
equal  in  length,  each  being  about  1}  mm.  long;  the  fourth  segment 
is  a  little  longer  than  any  of  the  others,  being  2  mm.  in  length.  Epi- 
mera  are  present  on  all  the  segments  except  the  first;  on  the  second 
and  third  segments  they  are  narrow  and  bilobed  and  extend  only  half 
the  length  of  the  lateral  margin.  They  are  narrow  also  on  the  fourth 
segment  and  extend  three-fourths  the  length  of  the  lateral  mat^iin. 
On  the  last  three  segments  they  are  wide  plates,  with  the  onto-  post- 
lateral  extremity  acutely  produced  beyond  the  posterior  margin  of 
each  segment. 

The  abdomen  is  composed  of  four  segments,  or  three  short  segments 
anterior  to  the  long  terminal  s^ment.  There  is  a  suture  on  ather 
side  of  the  terminal  s^ment  indicating  another 
partly  coalesced  segment.  The  terminal  segment  is 
6  imn.  long  and  3)  mm.  wide;  it  is  rounded  posteri- 
orly. On  its  dorsal  side  the  posterior  tjiird  portion 
of  the  segment  is  obliquely  flattened,  and  has  a  large 
median  boss,  surmounted  by  a  tubercle. 

The  first  three  purs  of  legs  are  prehenedle,  Uie 
first  pair  having  a  larger  and  more  inflated  propo^ 
dus;  they  are  directed  anteriorly.  The  fourth  pair 
of  legs  is  much  shorter  than  any  of  Uie  others  and 
folds  back  laterally.  The  following  three  pairs  are 
ambulatory,  increasing  slightly  in  length  and  di- 
rected posteriorly. 
Only  one  specimen,  a  female,  was  collected  in  Japan. 
The  type  is  in  the  United  States  National  Museum, 
Cat.  No.  43133. 

In  addition  to  the  new  species,  two  other  spe- 
)iroN  ici.  X  s.  cics  of  Cleantia  have  been  described  from  Japan,  0, 
(iwiwBBYMiMV.  -igopua  Miers'  and  G.  strasseni  Thielemann.*  Tlw 
present  species  is,  however,  closer  to  C.  oeddentaHs 
Richardson  from  Magdalena  Bay,  Lower  California.  It  differs  from 
C.  ocddentalis  in  lacking  the  groove  on  the  posterior  portion  of  tba 
anterior  part  of  the  terminal  abdominal  segment,  which  is  elevated 
above  the  posterior  fourth  part  of  the  segment,  and  in  the  presence 
of  a  boss  surmounted  with  a  tubercle  in  the  center  of  the  depressed 
area  at  the  posterior  extremity  of  the  terminal  segment. 

The  narrow,  elongate  form  of  the  body,  with  sides  almost  parallel 
and  the  disposition  of  the  legs  would  seem  to  place  this  species  among 
the  tube-dwelling  forms.  Cleav^  tubiec^  Thomson  was  found 
in  a  tube  formed  of  a  "  hollow  stem  of  some  marine  or  littoral  plant." 

■  loom.  Lhui.  Boo.  L<nHlan,  ZooL,  vdL  10, 1883,  V?-  W-A,  t^  3.  OO-  MI. 

''  Abluuidlimcan  d«r  maUL-[4i7>.  ElUM  d<r  k.  Btyat.  Akwlemla  d(r  Wlnsuchaftai,  II.  Bupiil.,  vot.  3, 
,I>p.67-fla. 
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Cleantia  planicauda  Benedict,  Cleantis  linearis  Dana,  Oleantis  granulosa 
Heller,  and  CleanHs  occidenUdis  Richardson  also  have  the  narrow  body 
and  short  fourth  pair  of  legs.  The  tube-dwelling  habit  is  perhaps 
common  to  all  these  species. 

Owing  to  the  differences  in  the  shape  of  the  body,  which  is  broader 
and  more  flattened,  and  in  the  character  of  the  legs,  and  to  the  fact 
that  the  abdomen  is  composed  of  but  two  segments,  ClearUis  isopus 
Miers  should  not  be  retained  in  this  genus.  I  surest  a  new  genus 
for  its  reception,  with  the  name  CleantieUa: 
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ON    AN    IMPORTANT    SPECIMEN    OF    EDESTUS;    WITH 
DESCRIPTION  OF  A  NEW  SPECIES,  EDESTUS  MIRUS. 


By  Oliver  Perby  Hat, 

Rtteasrch  AuodaU  of  the  Carnegie  Tnttitution  of  WoikingUm. 


The  fine  specimen  of  Edeatus  here  described,  and  now  the  property 
of  the  United  States  National  Museum  (Cat.  No.  7255),  was  dis- 
covered about  18  years  ago  by  a  miner  of  coal  at  Lehigh,  Webster 
County,  Iowa.  Through  the  intelligent  interest  of  Mr.  R.  A.  Peterson, 
of  Liehigh,  the  specimen  was  recently  sent  to  the  United  States 
National  Museum  for  examination,  and  for  this  purpose  it  was 
placed  in  the  hands  of  the  writer.  From  correspondence  with  Mr. 
Peterson  it  has  been  learned  that  the  remains  were  discovered  in  the 
black  shale  which  overlies  the  bed  of  coal  that  is  locally  known  as  the 
Tyson  seam,  and  at  a  depth  of  165  feet  from  the  surface.  From  the 
coal  the  specimen  was  separated  by  a  thin  layer  of  sandstone.  Further 
remarks  on  the  geological  position  of  this  coal  will  be  made  below. 

The  specimen  so  fortunately  discovered  represents  apparently  a 
species  hitherto  unknown;  but  what  is  of  still  greater  importance  is 
the  fact  that  it  appears  to  explain  the  relation  of  the  objects  known  by 
the  name  of  Edestus  to  the  body  of  the  animal  that  bore  them,  and 
we  can  hardly  doubt  that  the  same  explanation  will  apply  to  the 
still  more  remarkable  objects  known  as  Taxoprion,  Hdicoprian,  and 
Lissoprion.  Among  those  who  have  occupied  themselves  in  the 
study  of  the  straight,  or  bent,  or  coiled  structures  which  bear  the 
names  mentioned,  there  has  been  much  dispute  regarding  the  position 
which  they  had  in  the  body,  especially  as  to  whether  they  belonged 
in  the  mouth  or  in  the  neighborhood  of  some  of  the  fins.  In  a  paper 
published  not  long  ago '  the  writer  advocated  the  proposition  that 
the  toothed  shafts  of  Edestus  and  even  the  toothed  whorls  of  Heli- 
coprion  had  been  produced  in  front  of  some  of  the  median  fins  of 
sharklike  animals.  In  the  presence  of  the  specimen  here  described 
this  fine  theory  vanishes,  for  the  remains  seem  to  indicate  distinctly 
that  the  tooth-bearing  shafts  of  Edestus  belonged  to  the  region  of  the 
mouth  and  nowhere  else. 

>  Proa  U.  8.  Nftt.  Miu.,  1909,  vol.  37,  pp.  43-61. 
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The  remains  consist,  as  interpreted,  of  two  tooth  shafts,  one  belong- 
ing to  the  upper  jaw,  the  other  to  the  lower;  a  part  of  the  lower  jaw, 
and  the  anterior  end  of  the  cranium.  There  seem  to  be  few  or  no 
remains  that  represent  the  upper  jaws  or  palato-quadrate  arch.  As 
is  too  often  the  case,  the  absence  of  parts  that  might  have  been 
secured  is  to  be  regretted.  On  the  left  of  the  block  of  shale,  as  repre- 
sented in  plate  1,  the  cranium  extends  to  the  edge,  and  there  is  no 
doubt  that  it  continued  into  the  block  adjacent.  Probably  near  by, 
in  other  directions,  there  were  scattered  portions  of  the  skull.  Of 
less  importance  is  the  fact  that  the  apices  of  some  of  the  teeth  were 
lost  after  the  block  was  split. 

The  parts,  except  the  teeth  and  the  shafts  bearing  them,  are  com- 
posed of  calcified  cartilage.  The  natural  surface  of  most  of  this  ap- 
pears to  be  somewhat  regularly  pitted,  and  this  pitting  is  belieyed 
to  be  due  to  the  presence  of  shagreen  scales,  each  of  which  seems  to 
have  had  a  central  depression.  The  shaft  that  belonged  to  the  upper 
jaw  has  a  greater  diameter  than  that  pertaining  to  the  lower  jaw.  It 
is  also  longer  and  not  so  strongly  curved.  The  upper  shaft  has  a 
length  of  about  185  mm.,  but  a  portion  is  missing  from  the  front 
and  possibly  a  fragment  is  gone  from  the  hinder  end.  The  diameter 
about  the  middle  of  the  length  is  32  nun.  The  lower  shaft  has  a 
length  of  about  150  nun.  The  diameter  is  26  mm.  In  the  upper 
shaft  six  teeth  are  distinguishable,  but  one  is  missing  from  the  front 
end,  while  two  others  are  seen  in  section  on  the  left-hand  edge  of  the 
block  (pi.  1,  16 f  17),  but  do  not  show  in  the  figure. 

The  teeth  have  a  height  of  ab6ut  28  mm.,  in  a  straight  line  from  the 
apex  to  the  middle  of  the  base.  One  margin,  the  anterior,  is  convex, 
the  other  concave.  Each  margin  possesses  about  25  denticulations, 
those  of  the  anterior  border  being  slightly  larger.  Most  of  the 
denticulations  are  simple,  but  a  few  of  them  have  one  or  more 
notches  near  the  summit.  The  hinder  part  of  the  lower  shaft  (pi.  1,5), 
including  two  teeth,  had,  at  the  time  of  biuial,  suffered  dislocation. 
One  of  these  teeth  is  seen  at  4  (pl*  I  ft^d  pi.  2,  fig.  2) ;  the  other 
lies  under  the  fifth  tooth  of  the  upper  shaft  and  was  found  by  digging 
through  the  block  from  the  other  side  (pi.  2,  fig.  2, 18).  It  is  evident 
that  the  hinder  segments  of  the  shaft  had  not  yet  become  thoroughly 
consolidated  and  that  maceration  and  a  slight  distiu*bance  had  led 
some  displacement.  On  the  upper  border  of  the  shaft,  behind  the 
fifth  tooth,  is  a  groove  into  which  the  base  of  the  displaced  sixth 
tooth  had  fitted.  Counting  the  two  displaced  teeth,  there  would  be 
seven  in  the  lower  shaft.  However,  in  the  excavation  made  from 
the  underside  of  the  block,  there  is  seen  a  tooth  (pi.  2,  fig.  2-,  19)  that 
is  free  from  any  part  of  a  shaft.  It  appears  possible  that  this  tooth 
belonged  behind  the  one  indicated  by  the  numeral  4  ft&d  had  not  yet 
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developed  its  portion  of  the  shaft.    The  hinder  end  of  the  detached 
portion  of  the  shaft  is  irregular,  as  if  some  part  had  been  eroded  away. 

Figure  1  of  plate  2  represents  the  right  half  of  the  block  that 
inclosed  the  specimen,  while  figure  2  presents  a  view  of  the  teeth 
that  were  exposed  by  digging  through  from  the  underside  of  the 
block.  In  figure  1  are  seen  impressions  of  the  teeth  of  the  lower 
shaft  and  three  of  those  (6, 6, 7)  of  the  upper  shaft.  In  the  depression 
which  contained  the  lower  shaft  is  seen  a  fragment,  2,  of  the  latter, 
which  split  off  from  the  main  portion.  Behind  and  below  this 
depression  is  seen  a  large  mass  of  calcified  cartilage,  which  evidently 
belonged  to  the  lower  jaw,  including  the  symphysis.  The  upper  and 
anterior  part  of  this,  8,  forms  a  part  of  the  bottom  of  the  depression 
mentioned  and  must  have  passed,  partly  at  least,  on  the  right-hand 
side  of  the  shaft,  which  would  be  the  upper  side  on  plate  1 .  Below 
and  behind  this  there  is  another  mass,  9,  which  was  probably  in  contact 
with  the  left  side  of  the  shaft,  but  in  the  fossil  does  not  quite  reach 
it  (pi.  1)  on  account  of  some  distortion  or  shoving  before  burial. 
At  10 f  plate  2,  is  seen  another  part  of  the  lower  jaw.  This  ascended 
to  the  point  indicated  by  7,  as  is  shown  by  the  impression  on  the 
matrix.  It  overlay,  that  is,  passed  to  the  right  of,  the  fragment  of 
the  lower  shaft  and  over  the  teeth  11  and  li,  which  point  forward 
from  the  hinder  edge  of  the  block.  What  appears  to  be  a  continua- 
tion of  this  cartilage  is  seen  at  IS,  plate  1,  passing  under  (to  the  left 
of)  the  tooth  6.  This  cartilage  does  not  appear  to  be  a  part  of  that 
which  supports  the  two  teeth  11  and  IS,  for  there  is  a  thin  layer  of 
matrix  between  them.  Nevertheless,  it  seems  probable  that  these 
teeth  belonged  to  one  of  the  jaws,  upper  or  lower.  Still  another  tooth 
resembling  these  and  having  its  apex  pointed  in  the  same  direction  is 
seen  at  £0,  plate  2,  figure  2.  None  of  these  three  is  attached  to  a 
shaft,  and  they  are  straighter  than  are  the  teeth  of  the  shafts.  The 
exposed  surface  of  the  bases  of  these  teeth  is  rough  and  appears  to 
indicate  that  some  part  had  been  broken  or  eroded  off. 

Returning  to  the  lower  jaw,  it  is  to  be  observed  that  the  symphysis 
appears  to  have  been  at  least  85  mm.  long,  occupying  the  full  length 
of  the  cartilage  present.  Since  the  lower  shaft  was  developed  along 
this  symphysis,  the  latter,  as  a  bed  for  the  former,  might  be  expected 
to  be  considerably  elongated. 

Above  the  upper  shaft  is  seen  a  mass  of  calcified  cartilage,  which 
is  regarded  as  having  belonged  to  the  snout  and  extending  about  as 
lar  backward  as  the  orbit.  It  is  even  possible  that  a  part  of  the  orbit 
is  included.  Below  the  numeral  14,  plate  1,  is  a  deep  pit,  which  is 
thought  to  be  the  nasal  pit  of  the  right  side.  It  is  surrounded  by  a 
pavement  of  shagreen  scales,  each  of  which  presents  a  central  depres- 
^on.    There  seems  to  be  a  channel  running  forward  from  it  to  the 
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border  of  the  cartilage  of  the  snout.  Above  this  pit  there  was  an 
overhanging  ridge  that  ran  forward  from  the  pit  about  15  mm.  and 
backward  from  it  about  35  mm.  In  cleaning  the  specimen  this  ridge 
split  off  and  it  was  not  replaced  before  photographing,  in  order  that 
the  pit  might  be  more  distinctly  shown.  It  seems  not  improbable 
that  the  region  below  the  hinder  half  of  the  ridge  represents  the  orbit. 
The  process,  IS,  behind  the  supposed  nasal  pit,  may  be  the  antorbital 
process. 

In  the  dried  skull  of  a  shark  at  hand  the  interorbital  region  is  50 
mm.  wide.  What  may  be  the  corresponding  region  of  this  Edestus, 
possibly  a  stiU  laiger  animal,  has  been  compressed  until  it  is  only  10 
or  15  mm.  thick.  Hence,  the  limits  of  the  orbit  may  well  be  difficult 
to  distinguish.  Moreover,  as  a  result  of  the  compression  suffered, 
the  cartilage  has  been  more  or  less  fractured  and  faulted.  The 
upper  border  of  the  cartilaginous  mass  forms  a  smooth  edge,  except 
just  over  the  nasal  pit,  where  some  of  it  has  been  broken  off.  Where 
the  matrix  has  been  removed  from  the  left  side  of  the  upper  shaft 
the  latter  is  seen  to  be  covered  by  a  layer  of  cartilage.  This  is  sup- 
posed to  be  the  left  side  of  the  skull  pressed  against  the  shaft.  It 
is  possible  that  a  part  of  left  palato-quadrate  element  is  included. 

Behind  the  tooth  indicated  by  6,  plate  1 ,  the  upper  shaft  is  covered 
with  a  mass  of  iron  sulphide.    This  swelling  probably  does  not  rep- 
resent any  element  of  the  skull.    Beneath  it,  7,  is  the  base  of  a  tooth, 
the  impression  of  whose  apex  is  seen  at  7,  plate  2,  figure  1.    On  the 
broken  hinder  border  of  the  block,  at  16  and  17,  are  seen  cross  sections 
of  two  other  teeth,  which  seem  to  belong  to  the  upper  shaft.    In  case 
the  relations  of  the  shaft  to  the  cranium  are  such  as  they  were  in  life, 
the  shaft  must  have  extended  far  backward  in  the  roof  of  the  mouth. 
It  is  important  to  note  that  there  is  no  indication  of  a  pair  of  shafts 
in  either  the  upper  or  the  lower  jaw.    This  condition  is  in  harmony 
with  the  fact  that  all  the  tooth-bearing  shafts  that  have  been  dis- 
covered have  been  bilaterally  synunetrical.    Nor  are  there  in  this  Iowa 
specimen  any  signs  of  wear  on  the  teeth,  such  as  one  would  expect  to 
find.    The  specimen  appears  therefore  to  prove  that  the  objects 
which  alone  have  hitherto  represented  the  genus  Edestus  were  pro- 
duced in  the  mouth  of  the  shark  and  that  there  was  a  single  one  above 
and  another  below  and  that  these  played  the  one  against  the  other 
more  or  less  closely.    It  is  pleasant  to  credit  Dr.  C.  R.  Eastman  with 
having  in  various  papers  advocated  the  idea  that  the  tooth  shafts  of 
Edestus  and  related  genera  belonged  in  the  mouth.    He  has  been 
disposed,  however,  to  believe  that  there  was  a  pair  of  them  in  one  jaw 
r  the  other,  probably  the  upper.    The  structure  of  these  shafts 
LOWS  that  each  must  have  been  produced  by  the  consolidation  of  a 
edian  row  of  symphysial  teeth.    As,  after  the  manner  of  sharks, 
)unger  teeth  were  added  to  the  hinder  end  of  the  series  the  older 
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teeth  were  pushed  forward  and  out  of  the  mouth,  but  instead  of 
remaining  free  from  the  adjacent  teeth  and  falling  away,  their  bases 
cohered  to  form  a  shaft.  In  the  species  before  us  the  outer  end  of  the 
lower  shaft  was  directed  forward  and  downward,  while  the  upper 
shaft  was  directed  forward  and  upward.  .  It  is  entirely  improbable 
that  the  tooth  f oimd  at  the  outer  end  of  each  of  these  shafts  was  the 
first  tooth  the  animal  possessed.  One  must  therefore  believe  that, 
although  the  outer  segments  of  the  shaft  appear  to  be  Tery  solidly 
united,  those  of  the  older  teeth  did,  in  succession,  lose  their  hold  on 
the  younger  ones  and  become  detached. 

This  Iowa  specimen  enables  us  to  determine  which  end  of  the  shaft 
is  the  anterior  and  in  what  order  the  new  segments  were  added,  and 
here  the  opinion  held  by  most  writers  is  reversed.  That  end  which 
in  a  former  paper  the  writer  regarded  as  the  front  end  is  in 
reality  the  hinder  end.  The  bases  of  the  crowns  of  the  teeth  are 
drawn  out  backward,  not  forward.  The  tooth  which  is  seen  at  the 
left  end  of  the  figure  of  Edestnia  crevAiUUus  ^  is  not  the  last  tooth  that 
was  formed,  but  the  first,  at  least  the  first  of  those  present.  In  his 
description  of  the  type  species  of  the  genus,  E.  vorax,  Doctor  Leidy  * 
correctly  judged  which  was  the  anterior  end  of  the  fragment  that  he 
had,  but  he  supposed  that  it  was  a  part  of  the  maxilla  of  some  fishUke 
animal.  Dr.  J.  S.  Newberry,'  in  his  description  of  E.  gigarUeuSy 
stated  that  the  teeth,  or  denticles,  were  prolonged  backward  and 
downward  into  a  ample  point.  In  this  opinion,  as  shown  by  the 
specimen  at  hand,  he  was  correct.  However,  on  the  preceding  page 
Newbeny  writes:  "Again,  E.  Ji^inrichsi  is  nearly  straight,  a  foot  long, 
rounded  and  massive  at  one  end,  thin  and  acute  at  the  other ;  but  the 
succession  of  denticles  was  by  additions  to  the  acute  end,  which  must 
have  been  behind,"  etc.,  a  statement  that  contradicts  the  one  just 
referred  to  regarding  the  direction  in  which  the  enamel  is  prolonged. 
In  describing  the  manner  of  growth  of  the  mass,^  he  said:  "The 
numerous  disconnected  segments  of  EdestU8  Jieinrichsi,  furnished  me 
by  Mr.  Butts,  seem  to  prove  conclusively  that  the  spine  was  elongated 
by  the  addition  of  a  sheath,  carrying  a  denticle,  to  the  extremity  and 
underside  of  the  preexisting  series."  It  is  to  be  recollected  that 
Doctor  Newbeny  believed  that  the  mass  was  a  dorsal  defensive 
spine. 

like  Newberry,  the  present  writer  held  that  the  last-formed  chan- 
neled tooth  base  was  applied  to  the  border  of  the  shaft  opposite  the 
one  bearing  the  teeth;  but  now  it  is  necessary  to  believe  that  the 
newer  tooth  base  was  laid  down  in  the  trough  of  the  one  immediately 

1  Proa  U.  8.  Nat.  Mas.,  vol.  37, 1900,  pL  12,  flg.  1. 
*  Journ.  Acad.  Nat.  8cL  Phlla.,  ser.  2,  vol.  3,  p.  160. 
>  PaL  Fishes,  N.  A.,  p.  225. 
«  UoiDf  pb  223. 
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preceding  it.  Furthermore,  since  the  troughlike  tooth  bases  last  pro- 
duced are  much  shorter  than  the  older  ones,  it  must  be  that  the  latter 
continued  for  a  long  time  to  grow  backward.  This  resulted  in  main- 
taining and  increasing  the  size  and  the  strength  of  the  shaft. 

As  stated^  the  base  of  the  crown  of  each  tooth  is  prolonged  back- 
ward. Now  if  we  apply  £his  rule  to  the  tooth  masses  of  Hdicoprion 
and  lAssoprion,  we  are  led  to  the  absurd  conclusion  that  the  reiy 
small  teeth  of  the  innermost  coil  are  the  ones  that  were  last  formed. 
The  same  remark  will  apply  to  ToxoprUm.  It  becomes  evident, 
therefore,  that  there  existed  some  important  differences,  other  than 
that  of  form,  between  Edestus  and  the  genera  just  named. 

As  will  be  seen  from  the  figures,  many  small  particles  are  scattered 
over  the  block  below  the  lower  shaft.  These  appear  to  consist  mostly 
of  particles  of  decayed  calcified  cartilage,  but  there  appear  to  be 
occasional  scales  of  shagreen.  Here  also  are  seen  two  teeth  which 
Doctor  Eastman,  on  examining  the  specimen,  recognized  as  belong- 
ing to  the  Orodus  type.  It  is  possible,  not  to  say  probable,  that 
these  teeth  were  originally  attached  to  one  of  the  jaws  of  the  Edestaa. 
If  they  were  a  part  of  the  armature  of  Edestus,  this  fact  would  go 
far  toward  confirming  Doctor  Eastman's  belief  that  Edestas  had 
been  derived  from  some  form  like  Orodus  or  Campodus.  It  might 
be  that  from  a  shark  having  in  the  upper  or  the  lower  jaw  two  rows 
of  symphysial  teeth  there  might  arise  a  form  having  but  one  row, 
enlarged  and  especially  modified  through  the  reduction  of  the  other 
row  of  the  pair.  Something  like  this  is  seen  in  the  usually  unpaired 
and  greatly  developed  canine  tooth  of  Monodon,  In  assigning  these 
OroduS'like  teeth  to  the  jaws  we  must  consider  the  fact  that  the 
teeth  indicated  on  plate  1  by  the  numerals  11  and  IX  probably 
belong  on  the  upper  jaw. 

The  remains  here  described  appear  to  represent  a  species  hitherto 
unknown.  It  closely  resembles  Edestus  minor  Newberry.  It  differs 
from  the  latter  in  having  the  tooth  shafts  more  strongly  bent  and  in 
having  the  apices  of  the  teeth  more  acuminate.  In  E.  minora  as  in 
the  present  species,  the  front  border  of  each  tooth  is  convex,  but  the 
hinder  border  is  either  nearly  straight  or  only  slightly  concave  for  most 
of  the  length,  while  near  the  apex  it  becomes  convex.  In  the  new 
species  the  whole  posterior  border  is  concave  and  the  apex  of  the  tooth 
is  relatively  slender.  It  appears  also  that  the  denticulations  of  the 
teeth  of  E.  minor  are  at  right  angles  with  the  border,  while  in  the 
present  species  they  are  directed  distinctly  toward  the  apex. 

I  propose  to  call  the  species  represented  by  the  above-described 
remains  from  Lehigh,  Iowa,  Edestus  mibus. 

As  already  stated,  this  specimen  was  found  in  the  black  shale  over- 
Ijring  the  Tyson  seam.  This  seam  belongs  to  the  Des  Moines  stage  of 
the ''  Coal  Measures."    For  details  regarding  the  geology  of  this  region 
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the  reader  may  consult  the  report  on  this  county  made  by  Prof.  Frank 
A.  Wilder  *  and  a  report  on  Iowa  coals  by  Mr.  Henry  Hinds  in  volume 
19  of  the  same  survey.  I  am  informed  by  Mr.  David  White,  of  the 
United  States  Geological  Survey,  that  the  Des  Moines  stage  belongs 
either  to  the  uppermost  Potts^ille  or  to  the  basal  Allegheny.  This 
means  that  the  species  here  described  lived  in  the  ei^rlier  part  of  the 
era  during  which  the  coal  beds  of  the  eastern  half  of  the  United  States 
were  deposited.  The  type  of  E.  minor  f oimd  in  Parke  County,  Indiana, 
appears  to  have  lived  at  about  the  same  time.  Edestus  Tieinrichi  is 
found  in  coal  mines  that  appear  to  have  approximately  the  same 
level  as  those  mentioned,  but  are  possibly  a  little  higher  in  the  series. 

It  may  be  proper  to  note  here  that  there  is  a  specimen  of  E.  Ttein- 
richi  in  the  collection  of  the  Iowa  State  Historical  Society  at  Des 
Moines.    It  was  foimd  at  Mystic,  Appanoose  County,  Iowa. 

There  seems  to  be  no  certain  evidence  that  any  species  of  Edestus 
occurs  in  the  upper  half  of  the  ''  Coal  Measures." 

The  sharks  that  belonged  to  the  genus  Edeatus  must  have  presented 
a  singular  appearance  with  their  straight  or  bent  tooth  shafts  pro- 
truding from  their  mouths,  especially  the  species  E.  vorax  and  E. 
gigantetLS,  in  which  these  organs  attained  a  remarkable  size.  Never- 
theless the  individuals  of  Helicoprion  and  Lissoprion  were  still 
stranger  objects,  since  each  must  have  carried  in  front  of  the  mouth 
a  pair  of  weapons  resembling  circular  saws,  each  9  or  10  inches  in 
diameter.  Karpinsky's  figure  has  seemed  grotesque  enough,  but  it 
probably  tells  only  half  the  story.  It  remains  now  for  some  one  to 
explain  how  the  toothed  whorls  of  Helicoprion  were  produced  and 
attached.  That  of  the  lower  jaw  must  have  formed  its  segments 
above  and  in  close  contact  with  the  symphysis  of  the  lower  jaw.  At 
the  same  time  the  earlier-formed  end  of  the  last  turn  must  have  lain 
below  the  symphysis,  with  the  apices  of  its  teeth  pointing  toward  this. 
According  to  Karpinsky's  figure,  there  was  the  space  of  only  15  mm. 
between  the  apices  of  these  teeth  and  the  base  of  the  shaft.  The 
ligaments  joining  the  right  and  left  members  of  the  lower  jaw  may 
be  supposed  to  have  passed  in  this  space,  besides  the  skin  and  the 
tissue  underlying  the  shaft.  It  is,  on  the  other  hand,  possible  to 
believe  that  the  shaft  itself  formed  the  bond  of  union  between  the 
two  jaws  and  that  nothing  but  the  skin  intervened  between  successive 
turns.  A  similar  but  more  difficult  problem  confronts  us  in  the  case 
of  the  upper  whorl.  It  will  not  do  to  push  the  whorl  out  in  front  of 
the  snout,  as  Karpinsky  has  done,  by  making  the  younger  part  of 
the  spiral  relatively  straight,  for  its  last  turn  would  stand  out  far  from 
the  preceding  ones,  and  of  this  there  is  no  evidence  or  probability. 
Besides,  there  would  have  been  the  same  demand  for  a  little  curved 
portion  while  the  first  turns  were  being  formed.    The  determination 

>  Oeol.  Sury.  Iowa,  vol.  12. 
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of  the  position  of  the  upper  shaft  with  idatMHi  to  the  symi^ysia  of 
the  upper  jaws  and  to  the  snout  of  the  animal  is  moie  difficult,  but 
the  present  writer  has  now  little  doubt  that  nature  had  the  problem 
solved  in  a  way  that  permitted  the  presence  of  a  sfural  of  teeth  above 
and  another  below. 

EXPLANATION  OF  THE  PLATES. 


Plate  L 

1.  Upper  tooUi  ohftft. 

2.  Lower  tooth  shmft 

3.  Detached  portion  of  lower  ohftft. 

4.  Seventh  tooth  of  lower  ohftft. 
5-7.  Fifth,  Bzth,  and  seventh  teeth  of  the  upper  ahaft. 
9.  Deptemaan  occupied  by  left  side  oi  lower  jaw. 
11, 12.  Smaller  teeth  supposed  to  have  belopged  to  some  of  the  ja 

13.  Fragment  of  cartilage  supposed  to  bdong  to  the  rigjit  half  of  lower  jaw 

14.  Placed  just  above  the  nasal  pit. 

15.  PkocesB  of  cartilage,  possibly  the  antQri>ital  process. 
16, 17.  Positioii  of  two  broken  teeth  belonging  to  the  ui^mt  shaft. 

PULTB  2. 

4gQze  1. 

2.  Fnigment  of  lower  tooUi  shaft. 

5-7.  Impressions  of  teeth  of  upper  shaft,  indicated  as  on  Plate  1. 

8.  Part  of  rigjit  side  of  lower  jaw. 

9.  Part  of  the  1^  side  of  the  lower  jaw. 

10.  Impressicm  in  the  shale  of  part  of  the  ri^^t  side  of  the  Unrar  jaw. 

figure  2. 

4.  The  tooth  indicated  by  the  same  numeral  in  Plate  1. 
12.  The  tooth  indicated  in  PUte  1  by  12. 

18.  The  sixth  tooUi  of  the  lower  shaft. 

19.  A  loose  shaft  tooth. 

20.  A  tooth  supposed  to  belong  to  one  of  the  jaws. 
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DESCRIPTIONS  OF  NEW  SPECIES  AND  GENERA  OF 
LEPIDOPTERA,  CHIEFLY  FROM  MEXICO. 


By  Harrison  G.  Dyar, 

Custodian  of  Lepidopteraj  United  States  National  Museum. 


The  following  apparently  undescribed  species  have  mostly  been 
received  from  Mr.  Roberto  Muller,  of  Mexico  City,  for  identification. 
I  have  been  assisted  in  placing  some  of  the  species  by  Sir  George  F. 
Hampson  and  Mr.  William  Schaus.  Their  assistance  is  specially 
acknowledged  under  each  heading.  All  the  species  are  from  Mexico 
except  in  one  family,  the  Cochlidiid»,  where  species  from  Costa  Rica 
and  Brazil  are  described. 

Superfamily  PAPILIONOIDEA. 
Family  SATYRIDiE. 

Genus  EUPTYCHIA  Hubner. 
BUI^TCmA  PBRTBPmA,  new  tpedM. 

Dark  gray;  a  reddish  shade  over  the  middle  of  the  fore  wing,  espe- 
cially marked  along  the  median  vein  and  the  bases  of  veins  3  and  4; 
a  diffused  band  of  erect  scales  across  the  disk  beyond  the  median  vein, 
cut  by  the  reddish  veins.  Hind  wing  with  the  diffused  reddish  shade 
outwardly;  two  elongated  blackish  spots  on  the  margin  between  veins 
3  to  5.  Beneath  the  fore  wings  are  reddish  on  the  lower  half;  two 
brown  lines  cross  the  disk,  and  there  is  a  row  of  submarginal  lunate 
dusky  spots.  Hind  wing  brown-gray,  the  two  median  lines  wavy 
and  irregular,  with  a  faint  similar  subbasal  line,  the  outermost  line 
followed  by  a  bright  reddish  shade.  A  submarginal  row  of  silvery 
scaling  in  a  waved  and  broken  line,  crossing  two  velvety  black  oval 
spots  on  the  margin,  on  which  the  silver  forms  irregularly  geminate 
spots.    Expanse,  35  mm. 

Female  similar,  but  the  whole  discal  area  of  fore  wing  overspread 
with  bright  brownish  red,  the  lines  of  the  underside  slightly  indicated, 
the  sex  mark  absent.  Hind  wings  red  on  the  outer  third.  Underside 
as  in  the  male.    Expanse,  40  mm. 

Ooiypes. — One  male,  two  females.  No.  13852,  U.S.N.M.,  Mexico 
City,  Mexico,  November,  1910  (R.  Muller). 
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Fanuly  NYMPHALIDiE. 

Genus  PHYCIODES  Hubner. 

PHTCIODBS  CORACARA.  new  vpedfli. 

Black  above,  the  wings  with  white  points;  fore  wing  with  four 
white  spots  beyond  the  cell,  the  upper  pair  on  costa,  the  lower  pair 
touching  them,  but  more  outwardly  placed;  two  white  points  in  the 
cell;  two  in  submedian  interspace;  a  larger  one  above  vein  2;  an 
outer  row  of  seven  small  spots  in  an  even  curved  line;  a  rather  large 
lunule  submarginally  above  vein  3;  fringe  checkered  with  white. 
Hind  wing  with  the  outer  row  of  points  and  checkered  fringe.  Be- 
neath the  fore  wing  is  as  above,  the  spots  somewhat  enlarged,  the 
ground  color  grayish.  Hind  wing  with  the  disk  pale  yellow,  the  outer 
margin  blackish  shaded;  a  red  mesial  band  composed  of  black-edged 
spots  and  one  yellow  one  in  the  cell;  a  double  subbasal  black  bar, 
stained  with  red;  two  rows  of  black  dashes,  nearly  connected,  run- 
ning across  the  yellow  disk,  the  inner  one  approximated  to  the  mesial 
band,  the  outer  free;  a  row  of  white  points,  inclosed  by  the  blackish 
marginal  shading;  two  submarginal  white  crescents;  a  terminal  red 
line  on  both  wings.  Body  pale  yellow  beneath,  with  lateral  yellow 
spots;  legs  stained  with  reddish.    Expanse,  30  mm. 

Ootypea. — Ten  specimens,  No.  14029,  U.S.N.M.,  Sierra  de  Guerrero, 
Mexico,  July,  1910  (R.  Muller);  Iguala,  Guerrero,  Mexico,  2,400  feet, 
June,  1906  (W.  Schaus). 

Mr.  Schaus  has  kindly  examined  a  specimen  and  informs  me  that 
the  species  is  undescribed. 

Family  RIGDINTOiE. 

Genus  CARIA  HUbner. 

CARIA  BCBUnO,  new  vpedfli. 

Dark  leaden  gray  with  small  black  spots  which  have  green  metallic 
luster;  fore  wing  with  a  spot  in  cell;  a  row  of  small  ones  beyond  and 
a  double  marginal  row;  hind  wing  with  distributed  spots,  hardly 
forming  rows,  the  double  marginal  rows  almost  forming  lines,  with  a 
coppery  reddish  tinge  between  and  at  base  of  fringe.  Beneath  dull 
red,  the  spots  repeated  and  more  distinct,  being  generally  distributed 
over  base  of  fore  wing  as  well  as  hind  wing;  a  broad  dark  shade  over 
apex  of  fore  wing  and  narrowly  along  margin  of  hind  wing;  inner 
mar^  of  fore  wing  gray.    Expanse,  22  mm. 

Ootypes. — ^Two  males.  No.  14282,  U.S.N.M.,  Tehuacan,  Mexico,  Sep- 
tember, 1910,  June,  1911  (R.  Mtiller). 
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CARIA  STILLATICIA,  new  speclei. 

Ground  color  red-brown,  overlaid  with  blackish  on  inner  (lower) 
half  of  fore  wing  and  basal  three-fourths  of  hind  wing;  veins  broadly 
lined  with  leaden  black  which  has  a  leaden  blue  reflection  in  oblique 
light;  spots  small,  black,  in  about  five  rows,  the  next  to  the  last  row 
being  elongate  and  replaced  below  vein  3  by  a  bar  of  metallic  blue. 
On  the  hind  wing  the  spots  are  less  distinctly  in  rows,  but  the  blue- 
leaden  half-band  is  present  and  there  is  also  a  longer  similar  band 
close  to  the  margin.  Beneath  of  a  bright  brown-red,  the  black  spots 
repeated  and  distinct,  each  with  a  patch  of  leaden-silvery  scales, 
which  form  a  nearly  continuous  line  along  the  margin  of  both  wings; 
fringe  dark  leaden  gray;  costa  of  fore  wing  gray  with  five  small 
yellowish  dashes;  inner  margm  of  hind  wing  gray.     Expanse,  26  mm. 

Type. — One  male,  No.  14283,  U.S.N.M.,  Sierra  de  Guerrero,  Mexico, 
July,  1911  (R.  Muller). 

Family  LYCiENIDiE. 

Genus  THECLA  Fabricius. 

THBCLA  PRniNOZA,  new  vpedfli. 

Wings  black  above,  shaded  with  light  blue  on  basal  two-thirds  of 
inner  margin  of  fore  wing  below  cell,  over  most  of  hind  wing,  except 
apex  and  a  row  of  marginal  spots;  a  blue  line  at  'base  of  fringe, 
which  is  white-tipped;  long  tail  at  end  of  vein  2  white-tipped. 
Costa  of  fore  wing  strongly  angled  near  base  in  both  sexes;  male 
with  a  brand  of  dark  gray  scales  extending  subcostally,  the  brand 
nearly  as  long  as  half  the  length  of  the  wing.  Beneath  dark  gray; 
fore  wing  with  a  wavy  white  line  beyond  the  middle,  which  is  broken 
at  vein  2  and  lost  in  the  whitish  inner  shading  below;  a  submar- 
ginal  row  of  whitish  lunules,  filled  outwardly  with  whitish  above 
and  with  blackish  below.  Hind  wing  gray  on  the  basal  third,  washed 
with  whitish  beyond;  a  neat  white  crescent  in  the  cell;  three  white 
lunules  below  and  beyond,  followed  by  a  curved  line  of  lunules 
across  the  wing  at  about  the  middle;  another  line  at  outer  third, 
less  distinctly  lunular  and  edged  without  with  dark;  a  black  dot 
with  red  within  above  vein  2;  some  gray  clouding  before  the  termen; 
a  terminal  dark  line;  fringe  whitish.     Expanse,  30  mm. 

Colypea. — One  male,  one  female.  No.  14277,  U.S.N.M.,  Misantla, 
Mexico,  June,  1911  (R.  Muller);  Santa  Rosa,  State  of  Vera  Cruz, 
Mexico,  May,  1906  (W.  Schaus). 

This  is  allied  to  T.  primno  Godman  and  Salvin,  of  which  the  male 
is  unknown.  The  very  peculiar  male  sex  mark  will  readily  dis- 
tinguish this  group. 
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THRCfiA  ZBNAIDA,  new  vpedfli. 

Black,  the  male  overspread  with  metallic  blue  except  the  maigins 
of  the  wings;  an  elliptical  brown  sex  mark  occupying  the  outer  half 
of  the  cell;  female  with  pale  blue  at  base  of  fore  wing  and  over- 
spreading most  of  hind  wing  except  the  costal  area.  Beneath 
dark  brown-gray;  fore  wing  with  a  fine  white  submarginal  lunu- 
*  lated  line,  terminating  at  vein  2,  preceded  by  a  broad  dark  gray 
shade;  hind  wing  with  a  dark  gray  shade  at  base  and  subtermin- 
ally;  an  inner  lunulated  white  line  which  forms  a  number  of  ins- 
ular marks  at  the  end  of  the  cell;  an  outer  irregularly  lunulated  line 
across  the  wing;  a  submarginal  wavy  dark  line  in  a  whitish  field, 
with  a  black  dot  preceded  by  red  above  vein  2;  edge  white,  with  a 
black  line  at  base  of  fringe;  long  tail  tipped  with  white.  Expansei 
29-31  mm. 

Cotypea, — One  male,  one  female,  No.  14278,  U.S.N.M.y  Santa 
Rosa,  State  of  Vera  Cruz,  Mexico,  August,  1906  (W.  Schaus). 

THRCfiA  ORBPPA,  new  vpedfli. 

Black  above,  the  fore  wings  dark  blue  on  basal  three-fourths  in 
and  below  cell,  the  hind  wing  blue  except  extreme  margin  and 
costal  area;  long  tail  at  vein  2  and  short  one  at  vein  3  tipped  with 
white;  sex  mark  double,  the  upper  portion  generally  appearing 
slaty  gray,  the  lower  blackish  brown.  Beneath  light  silvery  gray, 
nearly  white;  on  fore  wing  a  slightly  bent  white  line  beyond  the 
middle  preceded  by  a  gray  and  red  shade,  which  is  cut  by  the  white 
veins;  the  line  stops  at  vein  2;  submarginal  line  slender,  gray,  cut 
by  the  veins;  hind  wing  with  a  mesial  row  of  light  red  spots  of 
irregular  sizes,  the  second  from  the  costa  small  and  placed  somewhat 
inward,  the  two  next  the  inner  margin  forming  a  line  and  placed 
somewhat  outwardly;  a  submarginal  gray  line,  broken  into  lunules, 
covering  a  red  spot  with  black  center  above  vein  2;  another  red 
spot  at  anal  angle ;  slight  gray  spottings  along  the  margin.  Expanse, 
29  mm. 

Coiypes. — ^Three  males,  No.  14279,  U.S.N.M.,  Misantla,  Mexico, 
June,  1911  (R.  Mtlller);  Santa  Rosa,  State  of  Vera  Cruz,  Mexico, 
May  and  August,  1906  (W.  Schaus). 

This  species  is  allied  to  T.  phUinna  Hewitson,  but  is  much  whiter 
below. 

Family  HESPERIID^. 

Genus  HETEROPIA  Mabille.> 

HXTXROPIA  CTLXDIS,  new 


Bronzy  brown,  the  wings  above  washed  with  yellowish  at  base, 
on  the  fore  wing  to  the  middle,  on  the  hind  wing  nearly  throughout, 


>  Not  JSrcCcropta  Ctrtor,  whkh  hM  pnoedenos. 
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excepting  only  on  costa  and  narrowly  on  outer  margin;  fringes  check- 
ered black  and  white;  on  fore  wing  a  row  of  four  whitish  subhyaline 
spots  from  middle  of  costa  directed  toward  tomuS;  the  costal  spot 
divided  by  a  vein,  the  one  in  the  cell  indented ;  a  spot  between  veins 
3  and  4  and  a  little  one  beyond;  an  oblique  subapical  row  of  three 
small  ones.  Beneath  the  spots ^re  repeated;  the  wing  is  gray  at  the 
tip,  with  streaks  of  white  in  which  are  black  irrorations;  a  yellow 
shade  on  inner  margin.  Hind  wing  dark  gray;  a  broad  submarginal 
white  band,  distinct  only  centrally,  fading  out  toward  costa  and 
anal  angle,  irrorated  with  gray;  in  the  basal  field  are  angular  black 
markings  forming  a  subcostal  bar  crossed  by  a  median  bar,  with  a 
branch  running  along  the  lower  part  of  the  white  submarginal  band. 
Expanse,  53  nmi. 

Type.— Male,  No.  14220,  U.S.N.M.,  Tehuacan,  Mexico,  April, 
1911  (R.  Mailer). 

Genus  THRACIDES  HUbner. 

THRACmBS  UIUDON,  new  tpeclM. 

Black  above,  the  body  and  bases  of  both  wings  shot  with  bright 
metallic  blue.  Fore  wing  with  a  whitish  patch  in  the  center,  pointed 
outwardly.  Beneath  dark  brownish  gray;  costae  of  both  wings  white 
at  base;  fore  wing  with  an  oblique  white  band,  broadening  below, 
the  ground  color  darker  before  and  beyond  it;  a  curved  subapical 
dark  bar.  Hind  wings  with  discal  and  median  curved  dark  bands. 
Expanse,  49  mm. 

Type. — Female,  No.  14221,  U.S.N.M.,  Guerrero,  Mexico,  March, 
1911  (R.  Mfiller). 

Genus  THORYBES  Scudder. 

THORTBSS  THBDBAt  new  ipecies. 

Brown;  fore  wing  with  a  broad  black  bar  near  the  middle,  not 
reaching  costa  nor  inner  margin,  indented  without  at  veins  2  and  3; 
two  white  specks  beyond  it  in  the  cell  and  one  subcostally;  four 
subapical  hyaline-whitish  spots  in  an  oblique  row;  a  small  black- 
edged  spot  above  vein  3 ;  a  double  one  above  vein  2 ;  a  double  black 
spot  above  vein  1,  its  upper  portion  small  and  moved  outward. 
Hind  wing  with  traces  of  an  outer  mesial  row  of  dark  spots.  Beneath 
on  the  fore  wing  the  spots  are  more  faintly  repeated;  inner  margin 
broadly  yellowish;  hind  wing  with  an  outer  mesial  narrow  dark  band, 
faintly  followed  by  yellowish  spottings.    Expanse,  40  znm. 

Type. — One  female,  No.  14274,  U.S.N.M.,  Tehaucan,  Mexico,  June, 
1911  (R.  MQller). 
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Genus  STAPHYLUS  Godman  and  Salvin. 

STAPHTLUS  UTUS,  new  ipacies. 

Black;  the  wings  with  a  faint  bronzy  reflection^  without  markings. 
Head  and  collar  with  some  cupreous  scales.  Beneath  black  with 
slight  greenish  reflection;  palpi  below,  pectus  and  a  double  ventral 
line  on  abdomen  white;  a  few  white  scales  in  the  fringe  at  apex  of 
fore  wing.    Scales  in  the  costal  fold  yellowish.    Expanse,  25  mm. 

Type. — One  male,  No.  14275,  U.S.N.M.,  Sierra  de  Guerrero,  Mexico, 
June,  1911  (R.  Muller). 

Genus  BUTLERIA  Kirby. 
BUTLBRIA  AA»  new  vpedfli. 

Black  above;  fore  wing  with  a  minute  white  speck  in  the  cell,  an 
elongate  one  below,  two  beyond  subcostally  and  an  outer  curved  row 
of  four,  none  above  vein  4;  hind  wing  with  a  mesial  row  of  small 
specks,  one  below  vein  2  distinct.  Beneath  a  little  powdered  with 
brassy;  white  spots  larger  and  more  distinct;  on  the  fore  wings  as 
above;  on  the  hind  wings  a  spot  in  cell;  a  mesial  row  of  four,  the 
upper  two  elongate  and  slanting  in  opposite  directions;  an  outer  row 
of  six,  the  one  near  anal  angle  moved  inward.    Expanse,  19  mm. 

Cotypes. — ^Two  males.  No.  14276,  U.S.N.M..  Sierra  de  Guerrero, 
Mexico,  June,  1911  (R.  Muller);  Oaxaca,  Mexico  (W.  Schaus). 

Family  PAPILIONIDiE. 
Genus  BAHONIA  Salvin. 

BARONIA  BRBVICORNIS  Salvin. 

Besides  the  form  of  the  female  resembling  the  male,  and  which  is 
figured  in  the  "Biologia  Centrali-Americana"  there  are  before  me 
two  very  dissimilar  dimorphic  forms,  which  seem  worthy  of 
description. 

Dimorphic  fonm  BUSBMNA,  ii«w. 

Wings  fulvous  above,  the  veins  lined  with  black;  fore  wing  with 
the  costa  black,  a  broken  bar  across  the  cell  to  vein  3  and  one  at  end 
of  cell;  apex  and  outer  margin  black;  three  yellow  elliptical  spots  in 
the  interspaces  beyond  the  cell,  one  below  the  costa,  three  in  a  line 
below  vein  8,  and  four  submarginal,  below  vein  7.  Hind  wing  with 
the  veins  beyond  the  cell  black-lined;  a  spot  between  veins  6  and  7; 
outer  margin  broadly  black  with  submarginal  fulvous  spots  between 
the  veiDs.  Beneath  the  fore  wing  is  fulvous  on  the  inner  area,  the 
eilveiy  white  xnarkings  on  both  wings  being  as  in  the  typical  fonn. 

Type. — One  female.  No.  14280,  U.S.N.M.,  Sierra  de  Guerrero, 
Mexico,  June,  1911  (R.  MMer). 
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Dimorphic  form  PHRONIMA,  new. 

WingB  black  above;  two  subapical  rows  of  yellow  spots  on  fore 
vnng,  the  inner  of  four  spots  in  a  line,  the  outej  of  four  in  a  very  irregu- 
lar row,  no  spot  above  vein  5 ;  hind  wing  with  the  submarginal  row 
present  above  veins  2,  3,  and  4,  the  one  below  vein  2  double,  and  a 
little  one  farther  in  above  vein  6.  Beneath  black,  all  the  silver  marks 
toward  the  base  absent;  on  fore  wing  a  spot  in  the  cell  and  three 
outer  irregular  rows;  on  hind  wing  two  outer  rows  of  small  spots 
between  the  veins. 

Type. — One  female.  No.  14281,  U.S.N.M.,  Sierra  de  Guerrero, 
Mexico,  July,  1911  (R.  Mtiller). 

Superfamily  SPHINGOIDEA. 

Family  SPHINGIDiE. 
Genus  HYLOICUS  HUbner. 

HTLOICUS  ADUMBRATA,  new  ■peclei. 

Gray,  edges  of  collar  and  patagiae  black.  Abdomen  broadly  black 
on  the  sides  with  five  elliptical  pale-yellow  segmentary  spots;  a  nar- 
row dorsal  black  line;  venter  gray  with  a  central  black  line.  Head 
and  palpi  gray  with  some  black  about  the  orbits.  Fore  wing  gray; 
a  black  patch  near  base  on  inner  mai^in;  a  black  line  above  median 
vein,  doubled  beyond  the  cell  and  four  dashes  in  the  interspaces,  the 
upper  one  joining  the  apical  dash;  a  submai^inal  line  below  vein  4, 
running  obliquely  inwardly,  edged  with  whitish  without.  Hind  wing 
black  with  gray  bands  sub-basally ,  mesially  and  on  margin.  Expanse, 
85  mm. 

Type. — One  male,  No.  13853,  U.S.N.M.,  Zacualpan,  Mexico,  Sep- 
tember, 1910  (R.  MuUer). 

Genus  AMPLYPTERUS  HUbner. 

AMPLTPTBRUS  OLOBIFBR,  new  epedet. 

Pale  olivaceous  ochery;  legs  brown;  vertex  of  head  and  a  large 
patch  covering  patagia  olive  brown.  Fore  wing  with  a  large  olive- 
brown  patch  near  base  dose  to  inner  margin,  pyrifonn,  the  prolonga- 
tion directed  towards  base,  the  upper  edge  crossing  median  vein. 
Sub-basal  and  faint  double  median  lines  crossing  wing;  outer  line 
parallel  to  margin,  brown,  shading  into  an  irregular  shading  that 
covers  the  outer  third  of  wing;  it  becomes  bluish  and  dark  on  inner 
margin  and  contains  there  a  bent  black  line;  above  this  there  is  a 
lightening  and  another  at  costa,  this  last  squarely  cut  outwardly  by  a 
brown  shade.  Hind  wing  dark  rose-color  except  on  inner  margin, 
with  a  broad  submarginal  brown  shade,  constricted  opposite  the  sub- 
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basal  indentations  of  the  mai^in;  two  meeial  shaded  lines,  most 
distinct  near  inner  mat^in,  the  outer  one  close  to  the  submarginal 
shade.    Expanse,  115  mm. 

Type. — One  male,  No.  138S4,  U.S.N.M.,  Mineras  de  Zacualpan 
(near  Mexico  City),  Mexico,  August,  1910  (R,  MQller). 

Superfamily  SATURNOIDEA. 

Family  aiTURNHD^ 
Genus  ROTHSCHILDIA  Groto. 

ROTHSCHODU  UCHTBHSA.  Mir  «pmIm. 

Mouse  gray;  collar  and  base  of  abdomen  with  a  broad  white  band; 
sides  of  abdomen  white  with  a  row  of  red  points;  a  sublateral  row  of 
red  patches,  Fore  wing  with  the  inner  band  angled,  white,  broad, 
edged  with  red  within  and  black  without,  the  latter  broken  on  the 
angulation,  while  the  white  is  produced  faintly  along  veins  2  and  3 ; 
discal  hyaline  ETpot  rounded,  touching  the  outer  band,  edged  with 
white  and  black;  outer  band  white,  strongly  crenulate  within  and 
edged  with  black,  edged  with  powdery  red  without;  submarginal 
space  powdered  with  lilacine  on  its  basal  half  throughout,  the  follow- 
ing clay-colored  space  edged  with  brown  and  divided  by  the  veins 
and  intravenular  scallops  into  geminate  patches;  of  these  the  sub- 
apical  one  contains  three  black  spots;  a  white  line  from  the  apex 
with  two  teeth  above  limite  the  subapical  pale  lilacine  area.  Mar^al 
space  white  within,  clay-colored  without,  cut  by  the  veins.  Hind 
wing  similarly  colored,  the  inner  hand  slight  and  concave;  sub- 
marginal  clay-colored  band  nearly  Med  by  dumb-bell-shaped  spots, 
black  at  their  ends,  red  in  the  centers,  followed  by  a  dark  line  and 
little  white  patches  near  margin,  representing  the  submai^nal  white 
of  the  fore  wing.     Expanse,  90  mm. 

Type.— One  male.  No.  13855,  U.S.N.M.,  Salina  Cruz,  State  of 
Oaxaca,  Mexico,  September,  1906  (W.  Schaus). 

This  species  was  determined  as  new  by  Mr.  Schaus. 

Genus  AGAPEMA  Neumoegen  and  Dyai*. 

AOAPBUA  COPAXOmES.  snr  fadat. 

rown,  the  collar  brownish  white.  Wings  darker  at  the  base 
listinct  inner  line;  discal  mark  rosy  red,  ringed  with  black, 
ar  hyaline  center;  outer  line  zigzag,  linear,  blackish,  but 
biefly  hj  the  following  pate  mai^inal  space,  which  shades 
ker  to  the  edge;  an  apical  white  dash  on  fore  wing  with  a 
ind  black  spot  inwardly.  On  the  hind  wing  the  marginal 
[ess  pale  and  the  black  zigzag  line  therefore  lees  distinct. 
78  mm. 
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Type, — One  specimen,  No.  13856,  U.S.N.M.,  Iguala,  State  of  Guer- 
rero, Mexico,  2,400  feet,  June,  1906  (W.  Schaus). 
This  species  was  determined  as  new  by  Mr.  Schaus. 

Genus  AUTOMERIS  HUbner. 

AUTOMBRIS  ICSLMON,  new  tpedes. 

Fore  wings  rather  sharply  pointed  at  apex  in  both  sexes.  Male 
yellow,  the  fore  wing  with  two  outer  lines  of  brownish  gray  spots, 
both  nearly  straight;  discal  mark  a  ring  of  spots  around  a  central 
one;  traces  of  an  inner  line.  Hind  wing  with  the  disk  ocher  yellow, 
the  inner  margin  pink;  round  discal  ocellus  with  powdery  white  and 
a  central  white  pupil;  outer  line  black,  evenly  curved;  submarginal 
line  and  fringe  red-brown.  Body  dark  yellow,  the  abdomen  with 
dorsal  dark  rosy  shading.     Expanse,  51  mm. 

Female  dark  rosy  brown,  the  fore  wing  nearly  uniform;  inner  and 
outer  lines  and  discal  mark  indicated  by  lines  of  white  scales;  sub- 
marginal  line  a  slightly  lighter  shade  with  a  deepening  of  the  ground 
color  within.  Hind  wing  with  the  margin  rosy  instead  of  yellow  and 
the  submarginal  reddish  shade  broader;  otherwise  as  in  the  male. 
Body  dark  rosy.     Expanse,  56  mm. 

Ootypes. — ^Two  males,  one  female.  No.  13857,  U.S.N.M.,  Mexico, 
without  exact  locality,  July  26,  1906  (R.  Muller,  Nos.  148  and  527). 

AUTOMKHXS  DANDBMON,  new  ipades. 

Male  yellow,  female  dark  rose  color,  as  in  the  preceding,  but  the 
wings  are  not  so  pointed  at  apex.  The  submarginal  line  on  fore 
wings  of  male  is  absent,  and  only  faintly  indicated  in  female,  the  outer 
line  being  nearer  the  margin  than  in  mdmon.  Hind  wings  with  the 
pink  shading  on  inner  margin  spreading  largely  over  the  disk  in  both 
sexes,  also  the  markings  similar  to  those  of  mdmon.  In  the  female 
the  submarginal  band  is  scarcely  darker  than  the  marginal  area. 

Cotypes. — ^Four  males,  one  female.  No.  13868,  U.S.N.M.,  Cuerna- 
vaca,  Mexico,  July  and  August,  1906  (W.  Schaus). 

Mr.  Schaus  took  a  specimen  of  this  species  to  London  for  compari- 
son and  returned  it  without  comment. 

AUTOMBRIS  COLBNON,  new  vpedfli. 

As  in  the  preceding  species,  but  the  lines  crenulate  and  wavy.  In 
the  male  a  zigzag  inner  line  is  evident,  the  discal  ringlet  of  dots  is 
filled  in  with  a  brownish  shade  and  there  is  an  irregular  waved  sub- 
marginal  line.  In  the  female  the  lines  are  indicated  by  lines  of 
whitish  scales,  the  outer  line  strongly  crenulate;  submarginal  line 
indicated  by  the  limitation  of  the  slightly  paler  marginal  area.     Hind 
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wings  of  the  male  with  a  broad  dark  rosy  shade  on  inner  mar^,  the 
other  markings  as  in  the  preceding  species.  Female  with  the  disk 
dark  orange,  the  outer  bands  and  inner  shade  not  strongly  contrasted. 

Cotypes. — Four  males,  two  females,  No.  13859,  U.S.N.M.,  Cuer- 
navaca,  Mexico,  July,  1906  (W.  Schaus). 

Mr.  Schaus  says  that  the  female  is  in  the  British  Museum  imder  the 
name  Autorneria  cogena  Felder,  but  that  it  does  not  agree  with  Folder's 
figure. 

AUTOBCBRIS  THTRBON,  new  vpedfli. 

Male  brownish  tan-color,  the  fore  wing  with  the  inner  line  distinct, 
blackish,  of  three  arcs  in  a  line  and  two  strongly  dislocated  ones; 
discal  mark  of  arcs  in  an  ellipse  with  central  spot,  grayish  filled; 
outer  line  blackish,  of  short  arcs  in  a  straight  line;  submarginal  line 
of  brownish  red  spots,  distinctly  discolorous,  in  an  undulating  row. 
Hind  wing  with  the  disk  orange-tan,  the  inner  margin  broadly  dull 
rose;  discal  ocellus  rather  small,  black,  with  central  powdering  and 
white  dash;  outer  line  black,  evenly  curved;  submarginal  line  red. 
Expanse,  47  mtm. 

Female  purple-brown,  abdomen  dorsally  coherous.  Fore  wing 
with  the  basal  space  and  discal  lunule  broadly  brownish  ocher,  paler 
than  the  rest  of  the  wing;  outer  line  of  ocher  lunules  with  a  dark 
bordering  shade  without;  a  submarginal  dark  shade.  Hind  wing 
ocher  with  purplish  brown  shade  on  inner  margin;  discal  ocellus  and 
outer  line  black;  submarginal  line  purple  brown;  fringe  red-brown. 
Expanse  53  mm. 

Cotypes. — ^Thirteen  males,  two  females.  No.  13860,  U.S.N.M., 
Cuemavaca,  Mexico,  June  and  August,  1906  (W.  Schaus). 

Mr.  Schaus  compared  the  female  in  London  and  labeled  it  ''Seems 
also  distinct;  nothing  like  it  here." 

Genus  COLORADIA  Blake. 

COLORADIA  BUPHROSTNB,  new  spedei. 

Dark  gray;  body  parts  nearly  black;  fore  femora  with  some  crim- 
son hairs;  antennsB  testaceous;  fore  wing  shaded  with  blackish, 
except,  across  and  beyond  cell;  hues  broad,  diJSused,  of  the  same  dark 
color;  discal  spot  round,  black.  Hind  wing  dark  crimson  with 
mesial  blackish  shade  and  broad  outer  border;  discal  spot  it)und) 
darker.  Beneath  both  wings  crimson  with  mesial  and  broad  outer 
bands;  discal  spots  large,  rounded,  blacker  than  the  bands.  Expanse, 
62  mm. 

Type. — One  male,  No.  14077,  U.S.N.M.,  Mexico  City,  Mexico, 
July,  1910  (R.  MuUer). 
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FamOy  CITHERONIIDiE. 

Genus  CITHERONIA  HUbner. 

dTHSROmA  BELBDONONt  IMW  vpedfli. 

Head  and  thorax  vari^ated  with  yellow  and  vermillion;  abdomen 
Vermillion  above^  with  yellow  basal  segmental  bands,  yellow  below 
with  lateral  and  subventral  vermillion  spots.  Fore  wing  gray,  the 
veins  lined  in  red;  a  submai^inal  wavy  orange-red  band,  broken 
above;  a  yellow  spot  at  base,  an  angular  one  in  cell  and  small  one 
below  base  of  vein  2;  an  outer  row  of  spots  between  the  vei^s,  the 
two  costal  ones  elliptical,  large,  and  confluent,  the  ones  below  veins 
4  and  1  moderate,  pyriform,  the  others  small,  none  below  vein  5. 
Hind  wing  with  the  ground  yellow,  the  veins  lined  with  red  and  a  red 
basal  shading;  a  red  outer  band,  nearly  pure  red  in  the  male,  shaded 
with  gray  in  spots  between  the  veins  in  the  female;  a  marginal  gray 
band,  cut  into  spots  by  the  red  veins,  this  band  broadest  and  most 
distinct  in  the  female,  but  present  in  the  male  also.  Expanse: 
Male,  98  nmi.;  female,  118  mm. 

Ooiypes. — No.  14215,  U.S.N.M.,  Cuemavaca,  Mexico;  male,  May, 
1911  (R.  Muller);  female,  July,  1906  (W.  Schaus). 

Allied  to  C.  mexicana  Orote  and  Robinson,  but  with  the  costo- 
subapical  spots  larger  and  paler  yellow,  the  hind  wings  of  the  male 
roimd  and  fuller  and  marked  similarly  to  those  of  the  female. 

Genus  ADELOCEPHALA  Boisduval. 

ADKLOCBPHALA  XANTHOCHROIA,  IMW  tpeclM. 

Orange  yellow;  fore  wing  with  large  sparse  purplish  strigse;  inner 
line  slender,  purplish,  curved  a  little  in  the  cell;  discal  mark  double, 
the  upper  spot  small,  purplish,  the  lower  white,  angular,  edged  with 
purplish;  outer  line  narrow,  straight,  from  costa  before  apex  to  near 
middle  of  inner  margin;  a  purplish  shade  along  the  fringe  of  the 
matgin.  Hind  wing  with  a  crimson  patch  on  inner  part  of  wing  from 
base  toward  tomus,  the  inner  margin  itself  yellow  like  the  rest  of  the 
wing.  Beneath,  fore  wing  with  a  large  black  discal  patch,  containing 
two  white  points;  an  outer  line  on  both  wings,  distinct  only  toward 
the  apex.    Expanse,  69  mm. 

Type.—Uele,  No.  14028,  IJ.S.N.M.,  Misantla,  Mexico,  May,  1910 
(R.  MllDer). 

20i4P— P10C.N.M.V0I.- 
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Superfamily  BOMBYCOIDEA. 
Family  SYNTOMIIDiE. 

Genus  HYALEUCEREA  Butler. 

HTALBUCERBA  AGTLLOIDES,  new  ■pedei. 

White,  without  markings.  The  wings  are  narrow,  the  fore  wing 
pointed,  the  apex  depressed.  Pectinations  of  the  antennae  and  eyes 
black.     Expanse,  27  mm. 

Type. — Female,  No.  13919,  U.S.N.M.,  Orizaba,  Mexico,  January, 
1911  (R.  Muller). 

Family  LITHOSIIDiE. 

Genus  NYCTOSIA  Hampson. 

ITTCTOSIA  POICILONOTUS,  new  Wftdm. 

Front  of  head  gray,  vertex  orange;  disk  of  thorax  orange,  tegulss 
and  patagia  gray;  sides  of  thorax  below  orange  and  rosy;  abdomen 
blue-black,  the  basal  segment  above  rosy,  the  tip  orange.  Fore  wing 
leaden  gray.  Hind  wing  rosy  red  with  narrow  costal  and  outer  mar- 
gin of  dark  gray.    Beneath  as  above.     Expanse,  40  mm. 

Type. — ^Male,  No.  14213,  U.S.N.M.,  Mexico  City,  Mexico,  June, 

1911  (R.  Mtiller). 

Genus  AGYLLA  Walker. 

A07LLA  mOLON,  new  vpedei. 

White,  head  and  collar  dull  oclier;  fore  wings  gray  beneath;  legs 
and  abdomen  beneath  tinged  with  dull  ocher.    Expanse,  27-30  mm. 

The  male  has  the  antennee  with  bristles  and  cilia;  no  secondary 
sexual  characters. 

Coiypea. — ^Male  and  female,  No.  14272,  U.S.N.M.,  Mexico  City, 
Mexico,  June  and  July,  1911  (R.  MtUler). 

ARDONIPSA,  new  genus. 

Fore  wing  with  vein  5  present;  hind  wing  with  vein  5  present; 
fore  wing  without  an  areole;  veins  7-8  and  9-10  on  separate  stalks; 
hind  wing  with  vein  5  from  middle  of  cell. 

Oeitotype. — Ardonipsa  melaSf  new  species. 

ARDONIPSA  BCSLAS»  new  ipeeies. 

Fore  whig  dull  black;  hind  wing  and  body  blue-black.  Beneath 
black,  with  a  greenish-blue  reflection,  stronger  than  above.  Expanse, 
26  mm.  • 

"^ype. — ^Male,  No.    13953,  U.S.N.M.,   Cuemavaca,   Mexico,   July, 
(W.  Schaus). 

le  specimen  was  kindly  examined  by  Sir  O.  F.  Hampson^  who 
ed  it  ''New  genus  and  species  near  ArdonioJ' 


HO.  1885.  JiEW  LEPIDOPTERA  FROM  MEXICO-^DYAR.  51 

Faimly  ARCTIIDiE. 
Genus  HALISIDOTA  Hiibner. 

HALISIDOTA  ITIBCBIFACTA,  new  tpeclei. 

Pale  straw-yellow,  the  hind  wings  yellowish  white,  semihyaline. 
Fore  wings  opaque,  pale  yellow,  the  markings  pale  brown,  faint  and 
nearly  obliterate;  these  are  in  the  form  of  chainlike  bands,  with  a 
dark  discoloration  at  the  end  of  the  cell  and  a  small  speck  in  the  sub- 
marginal  band  between  veins  5  and  6.  The  markings  are  much  as 
in  Halisidota  ihyophora  Schaus  but  very  much  fainter  as  well  as  being 
more  regular  and  chainlike.  Expanse:  Male,  22  mm.;  female, 
30  mm. 

Catypes. — ^Two  males,  seven  females.  No.  13844,  U.S.N.M.,  Santa 
Rosa^  State  of  Vera  Cruz,  Mexico,  July,  1906  (W.  Schaus);  Guadala- 
jara, Mexico  (Schaus  collection). 

•  HALISIDOTA  NIBCBISCIUPTA,  new  ipeeiM. 

Pale  straw-color.  Antennae  of  the  male  broadly  pectinated.  Fore 
wing  pointed,  marked  with  many  fine  pulverulent  confused  lines; 
these  consist  of  the  ordinary  transverse  catcnulate  markings  but 
confused  and  confluent;  the  submarginal  and  mai^ginal  rows  are 
most  distinct,  the  former  a  line  of  cusps,  the  latter  of  small  ringlets; 
a  darker  dot  above  vein  5;  a  slight  yellow  shading  through*  the  cell 
and  outwardly  from  it.    Expanse,  45  mm. 

Type.— Male,  No.  13920,  U.S.N.M.,  Iguala,  State  of  Guerrero, 
Mexico,  2,400  feet,  July,  1906  (W.  Schaus). 

Mr.  Schaus  determined  this  species  as  new  and  says  it  is  near 
Hdliaidata  nehdoaa  Rothschild. 

HALISIDOTA  CARINATOIU  n«w  speclM. 

Allied  to  cinctipes  Grote  and  schausi  Rothschild,  but  smaller  and 
more  darkly  colored.  The  ground  color  of  the  fore  wings  is  ocher 
yellow,  not  the  pale  whitish  ochcry  of  the  two  species  mentioned, 
while  the  hind  wings  are  of  a  strong  ocher  yellow  color  throughout, 
not  semihyaline  whitish  with  yellow  wash  on  the  inner  area.  The 
markings  are  as  in  schausi,  a  little  darker  and  more  distinctly  limited 
by  their  dark  borders.    Expanse,  37  to  47  mm. 

Cotypes. — Seventeen  males,  eight  females,  No.  13681,  U.S.N.M., 
Orizaba,  Mexico,  April  11,  1906  (R.  Muller),  March  13,  1908  (F. 
Enab);  Cordoba,  Mexico,  March  13,  1908  (F.  Knab);  Jalapa,  Mexico 
(Schaus  collection) ;  Coatepec,  Mexico  (Schaus  collection). 

The  species  runs  into  a  dark  form  resembling  atra  Druce.  Several 
of  the  males  have  a  tint  of  black  in  the  hind  wings,  one  being  dis- 
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tinctly  black-shaded  except  along  the  mai^ins  of  the  wing.  Another, 
from  Orizaba^  has  the  hind  wings  entirely  black,  the  abdomen  also 
black  above,  but  the  fore  wings  scarcely  tinged  by  the  dark  color. 
Another,  from  Cuemavaca,  has  the  hind  wings  still  blacker,  the 
abdomen  deep  black  above,  the  fore  wings  brown,  as  described  for 
faliginosa  Rothschild.  A  female  from  Merida,  Venezuela,  agrees 
closely  in  color  with  the  description  of  bricenoi  Rothschild,  but  the 
markings  of  these  two  forms  are  so  incompletely  described  that  I 
can  not  decide  whether  my  specimens  should  be  referred  to  these 
species  or  not.  If  it  should  prove  to  be  so,  the  present  species  must 
be  known  as  Halisidota  fuliginosa  Rothschild,  with  bricenoi  Roth- 
schild as  a  synonym  and  carinator  Dyar  as  the  name  of  the  normal 
light-colored  form. 

HAUSmOTA  SCHAUSI  RoCbKhlld. 

The  specimens  before  me  from  Mexico  and  Venezuela  appear  abso- 
utely  identical,  so  that  I  am  inclined  to  consider  the  races  pallida 
Rothschild  and  meridensis  Rothschild  as  imnecessary  and  would 
place  the  names  in  the  synonymy.  The  species  scTiausi  itself  jb  not 
strongly  separated  from  cinctipes  Grote,  yet  perhaps  sufficiently  so. 
Cinctipes  inhabits  Cuba  and  southern  Florida,  while  scJumsi  flour- 
ishes upon  the  mainland  from  Mexico  to  Argentina.  The  following 
race  appears  not  to  have  been  characterized  by  Rothschild,  and, 
though  not  a  Mexican  development,  may  properly  be  considered  here. 

HALISmOTA  SCHAUSI  RUSCHBWBTHI,  new  rabapeciM. 

Similar  to  H.  schausi  brcusilienais  Rothschild,  but  pale,  the  mark- 
ings faintly  traced,  and  not  reUeved  from  the  groimd  color. 

Cotypes. — One  male,  three  females,  No.  13682,  U.S.N.M.,  Buenos 
Aires,  Argentina  (G.  Ruscheweyh). 

HAUSmOTA  Uin>BRWOODI  RotliKliUd. 

It  appears  to  me  very  doubtful  whether  this  should  rightly  be 
considered  as  a  distinct  species  and  not  a  race  of  cinctipes  Grote. 
However,  as  cinctipes  is  well  isolated  geographically,  and  as  under- 
woodi  has  thrown  off  a  form  in  Arizona,  davisii  Hy.  Edwards,  which 
is  probably  best  considered  as  a  species,  I  am  inclined  to  let  the 
names  stand  as  Rothschild  has  placed  them.  H,  undenooodi  in  its 
normal  Mexican  form  has  the  markings  broad  and  fully  developed. 
My  specimens  have  a  tendency  to  melanism  in  the  direction  of  aim 
Druce,  though  I  have  no  dark  ones  before  me.  Rothschild  defines  a 
race  from  Trinidad  and  Guiana  as  smaller  and  paler  with  a  lai^ger 
discoidal  stigma.    The  following  form  may  perhaps  be  separated. 
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HAUSmOTA  UNDBRWOODI  MODAUS.  new  ttttispecieB. 

Similar  to  undenvoodi  underwoodi,  but  paler,  with  the  discoidal 
stigma  smaller  and  often  disconnected  from  the  costal  markings. 
The  size  is  the  same.' 

Coiypes. — ^Two  males,  three  females,  No.  13683,  U.S.N.M.,  Aroa, 
Venezuela  (Schaus  collection). 

The  markings  of  the  abdomen  beneath  are  as  in  interlineata  Walker, 
rather  than  as  in  underwoodi,  but  I  place  it  as  a  race  of  the  latter  on 
account  of  the  markings  of  the  upper  side,  the  black  edges  of  the 
wing  markings  bemg  small  and  not  diffused. 

HALISIDOTA  UNDBRWOODI INSTABIUS,  new  subspeclei. 

In  this  form  the  markings  of  the  fore  wings  are  curiously  reduced, 
with  a  tendency  toward  the  pattern  of  davisii  Edwards.  The  sub- 
mai^inal  band  is  nearly  completely  obliterated,  only  a  costal  and 
marginal  spot  being  left,  with  sometimes  one  between  veins  4  and  5. 
The  black  borders  of  the  remaining  markings  are  distinct;  the  mesial 
band  traverses  the  wing  as  a  narrow  riband,  spreading  out  on  the 
inner  margin  in  a  black  line  nearly  to  base,  and  also  generally  out- 
ward to  the  remains  of  the  submarginal  band.  Abdomen  beneath 
with  a  broken  lateral  black  line,  but  without  ventral  spots. 

Cotypes. — ^Three  males,  No.  13684,  U.S.N.M.,  Cuemavaca,  Mexico, 
June  and  August,  1906  (W.  Schaus).  The  August  specimen  is  much 
lighter  in  color  than  the  others  and  has  the  costal  markings  reduced 
and  broken. 

This  may  perhaps  be  the  form  referred  to  by  Rothschild  ^  as  occa- 
sional Mexican  examples  of  Halisidota  interlineata  interlineata  Walker, 
but  I  can  hardly  think  so,  as  the  males  of  interlineata  as  known  to  me 
are  small,  with  pointed  wings  and  the  black  markings  very  heavy 
on  the  costal  area. 

Genus  HYPOCRISIAS  Hampson. 

HTPOCXUSZAS  LISOBCA,  new  ipades. 

Ground  color  soiled  white,  shades!  with  rather  dark  brown.  The 
body  parts  are  of  a  grayish  cast  from  the  sprinkling  of  brown  on  the 
pale  ground.  Fore  wing  soiled  whitish,  the  brown  markings  much 
shaded  and  illy  defined.  The  terminal  space  is  dark  brown,  rather 
narrow,  and  just  within  it  is  a  wavy  band  of  pale  conjoined  spots  of 
the  ground  color.  There  is  another  pale  line  beyond  the  cell  but 
much  narrower  and  less  well  defined  and  a  still  more  obscure  broader 

• 

one  across  the  middle  of  the  cell.    Discal  mark  reniform,  outlined  in 
brown,  but  not  conspicuous;  the  wing  is  generally  irrorated  and 

>  Not.  Zool.,  yoI.  6, 1009,  p.  283. 
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shaded  with  brown.     Hind  wing  soiled  whitLsh,  with  a  submarginal 
shaded  brownish  band.    Expanse,  35  mm. 

Type. — One  male,  No.  13845,  U.S.N.M.,  Mexico  City,  Mexico,  July, 

1910  (R.  Miiller). 

HTPOCRISIAS  BERTHULA,  new  spedM. 

Ground  color  of  fore  wing  pale  yellow,  appearing  in  a  laige  spot  at 
basal  third  of  costa  two  spots  above  each  other  at  the  end  of  the  cell, 
a  half  row  of  small  spots  beyond  and  a  complete  subterminal  row; 
besides  these  are  a  few  small  spots  subbasally  and  running  down  from 
the  lai^e  costal  spot.  The  rest  of  the  wing  is  shaded  with  dark 
brown,  heavily  so  over  the  median  space  and  terminally,  more  lightly 
at  base  and  subterminally.  Hind  wing  yellowish  white,  with  a  discal 
mark,  a  brown  terminal  border  on  apical  half  and  a  sl^ht  subterminal 
marking  of  a  row  of  saggitate  connected  markings  on  the  veins. 
Expanse,  38  mm. 

Type. — One  male.  No.  13846,  U.S.N.M.,  Tehuacan,  Mexico, 
September,  1908  (R.  Mttller). 

This  species  resembles  Hypocrisias  minima  Neumoegen,  but  the 
markings  of  the  fore  wing  are  different,  while  the  hind  wings  are  not 
immaculate  as  in  that  form. 

Genus  AMMALO  Walker. 

AMIAALO  PARANOMON,  new  vpectos. 

Head  and  thorax  dark  brown;  abdomen  brown  with  black  seg- 
mental rings,  the  basal  hairs  above  long  and  red,  obscuring  the  bands 
on  the  basal  segments;  legs  brown,  becoming  black  outwardly  on 
tibisB  and  tarsi,  inside  of  fore  femora  and  tips  of  hind  tibisd  reddish. 
Fore  wing  roughly  squamose,  dark  umber  brown  with  blackish 
markings;  these  consist  of  a  stripe  along  costa  and  inner  margin,  the 
latter  interrupted  by  reddish  hairs  at  base;  joining  these  are  a  small 
subbasal  band,  an  inner  broad  curved  baad,  a  broad  outer  band 
nearly  touching  the  marginal  band;  a  square  discal  patch  fused  to 
the  costal  stripe;  a  terminal  row  of  minute  umber  dots  at  the  ends 
of  the  veins.  Hind  wing  pale  red  with  a  broad  gray  submarginal 
band,  narrowly  separated  from  the  gray  fringe  by  reddish.  Expanse, 
58  mm. 

Type. — One  male.  No.  14273,  U.S.N.M.,  Zacualpaa,  Mexico,  June, 

1911  (R.  Mailer). 

This  species  would  appear  to  be  more  allied  to  the  genus  Elysius 
'han  to  the  one  in  which  I  have  placed  it,  but  vein  10  is  clearly  stalked 
»n  both  wings.  Vein  8  of  the  hind  wings  is  small  and  weak,  faintly 
ittaining  the  costa  as  is  often  the  case  in  Elysius,  but  not  in  Ammdlo. 
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EPICRISIAS,  new  genus. 

Hind  wing  with  vein  4  present;  hind  wing  with  veins  6  and  7 
separate;  fore  wing  with  vein  11  from  the  cell;  vein  10  from  the  cell; 
palpi  porrect;  hind  wing  with  veins  3,  4,  5  separate;  hind  tibise  with 
two  pairs  of  spurs;  fore  tibisB  unarmed;  vein  3  from  near  angle  of 
cell;  fore  wing  broad;  proboscis  fully  developed;  palpi  with  the  third 
joint  long,  spatuiate,  smoothly  scaled. 

Oenotype. — Epicriaias  eschara,  new  species. 

XPICRISIAS  BSCHARA,  new  spedos. 

Reddish  orange;  body  orange,  vertex  of  head  and  tegulsB  ocherous, 
the  following  parts  black:  palpi,  front,  sides  of  thorax,  legs,  except 
fore  coxse,  a  lateral  stripe  on  the  abdomen,  the  pair  becomii^  con- 
joined posteriorly  and  covering  the  venter  of  the  last  s^ment  and 
half  of  the  penultimate  one;  antennsB  black,  shorty  pectinated  in  the 
female.  Fore  wing  rosy  orange,  shading  to  orange  along  the  costa 
and  outer  margin,  the  vestiture  transversely  squamose  basally. 
Hind  wing  rosy,  semitranslucent  centrally,  orange  tinted  along  costa 
and  margin.    Expanse,  54  nmi. 

Type, — One  female,  No.  13847,  U.S.N.M.,  Zacualpan,  Mexico, 
June,  1910  (R.  Muller). 

Genus  CALIDOTA  Dyap. 
CAUDOTA  MOMIS,  ntw  tpedat. 

Body  and  legs  gray,  vertex  of  head  and  collar  dull  ocher,  the  latter 
with  two  large  black  points;  abdomen  ocherous  above,  with  a  row  of 
dorsal  black  spots,  well  separated.  Fore  wing  gray  with  three  black 
points,  one  in  the  cell,  two  beyond,  above  the  bases  of  veins  4  and  5, 
respectively;  hind  wing  semihyaline  whitish,  the  veins  dark,  the 
margin  broadly  gray  shaded.    Expanse,  50  mm. 

Ootypea. — Male,  No.  13848,  U.S.N.M.,  Jalapa,  Mexico  (Schaus  col- 
lection); female,  Misantla,  Mexico,  June,  1910  (R.  Muller^. 

Allied  to  C.  gemma  Schaus  from  Venezuela. 

CAUDOTA  ALBATICOSTA,  MW  tpedat. 

Head  gray,  crimson  behind ;  thorax  dark  gray  dorsally  with  a  white 
line  along  anterior  edge  of  collar,  tinged  with  crimson  beneath; 
abdomen  crimson  above  with  a  dorsal  series  of  small  dark  points; 
venter  whitish  with  a  lateral  row  of  dark  spots,  the  last  two  segments 
dark  beneath.  Fore  wing  dark  gray,  the  costa  broady  white  almost 
to  apex.    Hind  wing  white,  the  veins  dark.    Expanse,  37  nun. 

Type. — One  male.  No.  13849,  U.S.N.M.,  Tehuacan,  Mexico,  Sep- 
tember, 1910  (R.  Mailer). 

This  species  in  its  wing  shape  and  coloration  resembles  species  of 
the  genus  Eudisetias,  and  is  unlike  most  of  the  Oalidota. 
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Genus  EUCH-<ETIAS  Lyman. 

BUCELfiTIAS  PARAZONA,  new  spedM. 

Dark,  blackish  gray ;  back  of  head  with  two  orange  points  and  an 
orange  stripe  running  to  the  base  of  the  wing;  fore  cox»  crimson; 
abdomen  red  above  with  segmental  black  bands,  the  anal  tuft  white, 
gray  below.  Fore  wing  blackish  gray,  the  costa  orange  yellow  nearly 
to  apex;  fringes  of  both  wings  whitish.    Expanse,  48  mm. 

Type. — One  female.  No.  14214,  U.S.N.M.,  Misantla,  Mexico,  July, 
1911  (R.  Mtiller). 

Genus  HYPHANTRIA  Harris. 
HTPHANTRIA  PBNTHBTRIA,  new  ipedes. 

Head  and  collar  white,  the  palpal  hairs,  a  spot  on  front  and  two  on 
collar  dark  gray.  Thorax  yellowish  white,  the  patagia  striped  with 
gray  inwardly.  Legs  white,  ringed  with  black,  the  fore  femora  and 
tibiee  marked  with  orange.  Abdomen  orange  above,  white  beneath, 
with  a  dorsal  series  of  transverse  black  marks,  a  lateral  and  small 
sublateral  row  of  spots.  Fore  wing  blackish  gray,  the  veins  lined 
with  white  except  the  discal  cross-vein;  the  subcostal  white  streak 
above  the  cell  is  very  broad  as  also  on  the  basal  half  of  vein  1,  and 
there  is  a  broad  streak  on  the  submedian  fold,  not  reaching  base 
or  margin;  fringe  white  except  in  a  patch  at  vein  3.  Hind  wing 
blackish  with  a  white  ray  on  submedian  fold,  the  fringe  white  except 
at  the  end  of  vein  3.    Expanse,  34  nun. 

Type. — One  male.  No.  13850,  U.S.N  Jii.,  Tehuacan,  Mexico,  August, 
1910  (R.  Mtiller). 

Genus  ECPANTHERIA  Hubner. 
BCPANTHSRIA  BURIPmSS,  nvw  vpedes. 

Head  blue-black  in  front,  yellowish  white  on  vortex;  tegulie 
broadly  bhie-black  with  narrow  orange  edges;  thorax  greenish  black, 
the  patina  with  orange  edges.  Abdomen  orange  with  two  dorsal 
rows  of  small  black  spots,  a  lateral  row,  the  venter  banded  with  black, 
the  last  segment  wholly  black.  Fore  wing  cream  color,  crossed  by 
rows  of  large  angular  deep  black  spots;  a  minute  one  at  base;  first 
row  of  two  and  a  line  below  vein  1 ;  second  row  of  three  narrow  spots; 
third  row  of  five  large  spots,  either  square  or  triangular;  a  double 
lunate  bar  at  end  of  cell;  fourth  row  of  seven  narrow  spots;  fifth  row 
of  four  spots  above  end  of  median  vein;  sixth  row  marginal  of  four 
imall  spots  above,  each  divided  by  pale  veins,  a  streak  above  vein  4, 
I  large  spot  between  3  and  4,  tti^o  between  veins  2  and  3,  obliquely 
livided,  a  lai^e  one  between  1  and  2,  obliquely  divided  by  a  narrow 
iine,  and  small  one  on  inner  margin;  the  larger  cross-lines  of  the 
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cream  colored  ground  have  centering  orange  streaks.  Hind  wing 
pointed  at  tomus,  orange  yellow,  with  gray  spot  at  end  of  cell 
and  four  small  ones  in  a  square  near  apex.  Legs  entirely  black. 
Expanse,  50  mm. 

Type. — One  male,  No.  13851,  U.S.NM.,  Mexico  (Ritchie,  through 
J.  DoU). 

Allied  to  E.  cotycra  Druce,  the  markings  blacker,  more  angular  and 
differently  arranged,  the  hind  wings  yellow  and  more  pointed  at 
tomus. 

Family  NOCTUIDiE. 

Genus  POROSAGROTIS  Smith. 

POROSAGROTIS  CAMALPA,  new  species. 

Fore  wing  purplish  gray;  basal  space  broadly  lighter  gray;  inner 
line  pale,  straight,  of  three  shallow  arcs,  bordered  with  blackish,  most 
strongly  so  without;  claviform  a  pale  dash,  indistinctly  darker  out- 
lined; reniform  large,  round,  a  little  pear-shaped,  gray;  reniform 
also  pale  but  with  darker*  center;  cell  dark,  but  hardly  filled  with  a 
different  color;  outer  Une  pale,  slender,  excurved  over  cell,  with  a 
slightly  darker  inner  fedge;  subterminal  line  irregularly  waved,  pre- 
ceded by  a  dark  shade;  fringe  pale.  Hind  wing  cinereous  with  pale 
fringe.    Expanse,  31  mim. 

Type. — ^Female,  No.  13921,  U.S.N.M.,  Mexico  City,  Mexico,  August, 
1910  (R.  MiUler). 

Genus  EPISILIA  Hubnep. 

SPISILIA  CTMINOPRISTBS,  new  species. 

Thorax  and  fore  wings  brownish  gray,  uniform,  shining;  a  small 
d^k  dash  in  place  of  orbicular  and  a  small  spot  for  reniform;  outer 
line  a  row  of  small  dark  dots,  evenly  curved,  inconspicuous;  terminal 
dots  more  distinct  than  these  and  more  separated.  Hind  wing 
whitish  with  gray  terminal  line;  veins  darkened  especially  above  cell. 
Expanse,  53  mm. 

Type. — ^Female,  No.  13922,  U.S.N.M.,  Mexico  City,  Mexico,  August, 
1910  (R.  Mfiller). 

Genus  LYCOPHOTIA  HUbner. 

LTCOPHOnA  PAMPOLTCALA,  new  spectoi. 

"^olaceous  gray;  fore  wing  with  a  broad  ochraceous  subcostal 
stripe,  reaching  to  the  reniform^  with  three  light  costal  spots  above 
it,  equally  spaced;  reniform  large,  semilunate,  pale  ocherous,  with  f 
carved  central  brown  line;  orbicular  pale,  black  ringed;  a  black  inr 
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margin  to  the  renifonn;  a  black  broken  line  in  submedian  fold  at 
base,  followed  by  the  black  clayiform;  lines  pale,  rather  broad  and 
illy  defined,  their  dark  edges  indistinct,  the  inner  slightly  wavy,  the 
outer  excurved  over  cell ;  subterminal  line  pale,  incurved  at  submedian 
and  discal  areas;  terminal  space  larger, with  teiminal  row  of  black 
dots.  Hind  wing  white,  subpellucid,  with  a  dark  terminal  line. 
Expanse,  33  mm. 

The  female  before  me  is  similar,  but  the  black  shadings  more  dis- 
tinct. The  cell  is  filled  in  with  black  between  the  stigmata  and  there 
is  a  little  black  beyond  the  renifonn;  the  basal  mark  is  broad  and 
continuously  black,  the  claviform  is  fuller,  while  the  terminal  space 
has  the  veins  black-lined.  Hind  wing  with  gray  shading  at  the  apex. 
Expanse,  35  mm. 

Cotypes, — No.  14210,  U.S»N.M.,  male,  Cuernavaca,  Mexico,  May, 
1911  (R.  Miiller);  female,  Guerrero,  Mexico  (J.  Doll). 

LTCOPHOnA  RICmomBS,  ntw  ipedes. 

Pale  clayey  ocherous;  fore  wing  powdered  with  gray-brown,  leav- 
ing the  lines  of  the  ground  color;  a  black  dot  near  the  base;  inner 
line  straight,  oblique,  edged  with  blackis^  outwardly  on  outer  half 
below;  orbicular  and  renifonn  large  pale  rings  with  dark  powdering 
between;  outer  line  evenly  curved  over  cell;  submarginal  line  slightly 
waved.  Hind  wing  with  the  veins  soiled  and  dark  discal  spot.  Ex- 
panse, 43  mm. 

Type. — ^Female,  No.  14211,  U.S.N.M.,  Cuernavaca,  Mexico,  May, 
1911  (R.MCdler). 

LTCOPHOTIA  TRIPHiBNOmBS,  new  tpedat. 

Fore  wing  reddish  ocherous,  the  terminal  space  clayey  ocher;  reni- 
fonn large,  solidly  black;  outer  line  far  out,  curved,  pale,  with  slight 
dusky  edging;  subterminallinearowof  dots,  slightly  waved;  a  row  of 
minute  terminal  dots.  Hind  wing  blackish,  the  fringe  pale,  with  dyk 
discal  mark.  Below  all  pale,  with  dark  discal  marks  and  outer  line  on 
both  wings.    Expanse,  41  mm. 

Type. — Female,  No.  14212,  U.S.NJiiI.,  Mexico  City,  Mexico,  May, 
1911  (R.  Mailer). 

Genus  POLIA  Ochsenheimer. 

POLIA  TRASCA,  ntw  ipedes. 

Rather  dark  gray ;  basal  space  narrowly  gray,  with  a  pale  subbasal 
ae  picked  out  by  black  spots;  subbasal  space  broadly  submetallic 
Ivaceous;  inner  line  black,  oblique,  nearly  straight;  mesial  space 
»ace  dark  gray,  tbe  orbicular  and  reniform  paler,  faintly  dark- 
atlined;  outer  line  black,  oblique,  reversed  in  direction  to  the  inner 
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line,  the  pair  approaching  on  inner  margin,  excurved  over  cell;  sub- 
terminal  line  whitish,  wavy,  indistinct;  a  black  dash  above  tomus, 
with  whitish  dash  below  it.  Hind  wmg  whitish,  gray-shaded  at 
apex  and  narrowly  on  outer  margin.    Expanse,  23  mm. 

Type. — ^Male,  No.  13923,  U.S.N.M.,  Tehuacan,  Mexico,  August, 
1910  (R.  Muller). 

POUA  CLBPTOSCHEMA,  new  species. 

Fore  wing  gray,  rather  irregularly  mottled;  a  white  dash  at  the 
base,  divided  and  bordered  below  by  black  scales;  inner  line  of  three 
whitish  segments,  not  well  connected  nor  distinctly  bordered;  clavi- 
form  outlined  in  black,  broad;  orbicular  a  minute  black  circle;  reni- 
form  black-outUned,  with  a  white  line  on  the  outer  aide  of  the  center; 
outer  line  black,  single,  excurved  over  cell,  dentate  on  the  veins, 
strongly  so  on  vein  1  with  a  white  cusp  in  submedian  interspace; 
subterminal  line  black,  forming  a  dash  on  costa,  a  longitudinal  dash 
above  tornus  with  white  speck  below  it;  fringe  pale  with  central  wavy 
black  line  and  two  rows  of  dots.  Hind  wing  wliitish,  stained  with 
gray  at  apex  and  narrowly  on  outer  margin.    Expanse,  27  mm. 

Type. — ^Male,  No.  13924,  U.S.N.M.,  Tehuacan,  Mexico,  August, 
1910  (R.  Muller). 

Genus  HYSSIA  Guen^e. 

HYSSIA  RBPHROSTICTA,  new  spedes. 

Brown-gray;  lines  black,  geminate,  the  filling  somewhat  paler  than 
the  groimd;  subbasal  dentate;  inner  crenuiate;  a  black  arcforclavi- 
form;  orbicular  a  black  ring;  reniform  filled  in  with  white,  somewhat 
broken  and  spotted;  outer  line  excurved  over  cell;  terminal  space 
darkly  shaded,  through  which  runs  the  black  subterminal  line 
irregularly  waved.  Hind  wing  shaded  with  brownish  giay,  the  fringe 
pale.    Expanse,  20  mm. 

Type. — Female,  No.  13925,  U.S.N.M.,  Tehuacan,  Mexico,  Septem- 
ber, 1910  (R.  Muller). 

This  species  was  determined  as  new  by  Sir  G.  F.  Hampson. 

Genus  CHABUATA  ^^^alker. 

CHABUATA  RBCTIN  USILA,  new  species. 

Fore  wing  powdery  brownish  gray,  the  lines  obliterate;  a  subter- 
minal obKque  straight  pale  shade  from  near  apex  to  outer  fourth  of 
inner  margin;  a  straight  mesial  dark  shade;  lines  in  part  faintly  trace- 
able, the  reniform  the  most  distinct,  large,  dark-filled;  a  pale  terminal 
line ;  fringe  the  color  of  wing.  Hind  wing  gray,  whitish  over  the  disk. 
Expanse,  33  mm. 

Type. — ^Female,  No.  11318,  U.S.N J^.,  Orizaba,  Mexico  (Schaus 
collection). 
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CHABUATA  GRISBAGO,  new  species. 

Fore  wing  light  powdery  gray,  the  markings  obliterate;  a  diffused 
whitish  shade  from  apex  to  outer  fourth  of  inner  margin,  followed  by 
a  dark  shade,  the  terminal  part  of  the  wing  beyond  this  line  darker 
than  the  rest;  the  whitish  line  is  obscurely  geminate;  a  slight  discol- 
oration at  the  end  of  the  cell.  Hind  wing  gray,  a  Uttle  Ughter  in  the 
cell;  fringe  pale.    Expanse,  28  mm. 

TVpe.— Male,  No.  13926,  U.S.N.M.,  Mexico  City,  Mexico,  July,  1910 
(R.  MuUer). 

Genus  ERIOPYGA  Guen^e. 

BRIOPTGA  CYMAX.  new  species. 

Light  red-brown;  lines  faint,  geminate,  dark  red,  the  filling  slightly 
pale;  reniform  ocher  with  two  black  points,  the  upper  concrete,  the 
lower  diffused;  sub  terminal  line  pale,  wavy,  faint  like  the  fillings  of 
the  other  lines.  Hind  wing  blackish  gray,  the  fringe  pale  red. 
Expanse,  33  mm. 

IVP«-— Male,  No.  13927,  U.S.N.M.,  Misantla,  Mexico,  June,  1910 
(R.  MuUer). 

The  species  has  broad,  rather  square  wings. 

ERIOP7GA  UBLANOPS,  new  species. 

Dark  gray;  orbicular  and  reniform  soUdly  black-filled;  lines  incon- 
spicuous, the  subbasal  picked  out  in  black;  inner  line  double,  with  a 
black  mark  at  claviform;  outer  line  indistinctly  doubled,  the  outer 
segment  dentate,  forming  small  streaks;  terminal  area  darker,  the 
subterminal  line  pale,  narrow,  scarcely  waved,  yet  not  jigid;  a  pale, 
line  at  base  of  fringe.  Hind  wing  gray,  lighter  on  basal  two-thirds. 
Expanse,  28  mm. 

Type. — ^Male,  No.  13928,  U.S.N .M.,  Zacualpan,  Mexico,  August, 
1909  (R.  Miiller). 

Subfamily    CTJOULr.IIN"JlC. 
Genua  PSEUDANARTA  Grote. 

PSBXTDANARTA  HBTBROCHROA,  new  species. 

Lightest  part  of  ground  pale  ochery,  largely  overwashed  with 
olivaceous;  basal  space  narrowly  olivaceous;  subbasal  space  shaded 
with  brown;  inner  line  whitish,  oblique,  incurved  below  vein  1; 
brown  marks  for  orbicular  and  reniform;  veins  pale  over  discal  area, 
forming  distinct  points  on  veins  3  and  4;  outer  line  whitish,  curved, 
faint,  followed  above  by  a  triangular  dark  cloud  on  costa;  a  subter- 
minal black  shade,  from  apex  to  outer  third  of  inner  margin,  relieving 
the  dentations  on  veins  3-4;  a  terminal  row  of  dashes;  fringe  brown. 
Hind  wing  with  the  basal  half  dark  yellow,  the  outer  half  black; 
fringe  white.    Expanse,  26  mm. 
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Type— Male,  No.  13929,  U.S.N.M.,  without  definite  locality  (R. 
Mixller,  No.  1379). 

This  species  was  identified  by  Sir  G.  F.  Hampson. 

CENTROCHLORA,  new  genus. 

Fore,  wing  with  areole;  fore  tibia  with  claw  on  inner  side  only; 
front  without  prominence;  proboscis  fully  developed;  thorax  roughly 
clothed  with  hair  and  scales;  palpi  short,  porrect,  not  exceeding  the 
front;  fore  tibia  short,  not  twice  as  long  as  its  claw. 

Oenotype.-r-Centrochlora  esmeraldaf  new  species. 

Examined  by  Sir  G.  F.  Hampson,  who  labeled  it  "Gen.  nov.  near 
Agriopodes,  in  key  near  Cevtrartha.^^  He  also  suggested  the  names 
here  used. 

CBNTROCHLORA  BSMBRALDA,  ntw  spedM. 

Dark  green,  collar  with  white  points  behind,  patina  with  white 
lines  and  two  points  on  posterior  side  of  disk.  Fore  wing  green  (faded 
to  yellowish  in  the  specimen);  a  white  point  at  base;  orbicular, 
reniform  and  claviform  large  white  spots;  a  broad  white  subterminal 
band;  black  markings  a  triangular  patch  at  base,  nine  dots  on  costa, 
inner  line  below  median  vein,  excurved  between  the  veins,  outer  and 
inner  edges  of  discal  spots,  twin  bars  between  claviform  and  outer 
line,  subterminal  line  broken,  powdery,  sharply  pointed  inward  on 
submedian,  and  a  row  of  spots  in  the  fringe.  Hind  wing  whitish, 
possibly  originally  staine<l  with  green  outwardly.    Expanse,  29  mm. 

Type — ^Male,  No.  13930,  U.S.N.M.,  Mexico  City,  Mexico,  July, 
1909  (R.  Muller). 

Genus  SIMYRA  Ochsenheimer. 

SnCTRA  UMIVACTA,  IMW  vpectos. 

Pale  straw  color;  fore  wing  evenly  and  finely  irrorated  with  brown, 
forming  slight  longitudinal  streaks  along  the  center  of  the  wing  and 
leaving  the  veins  a  little  paler;  no  markings.  Hind  wing  creamy 
white.    Expanse,  38  mm. 

7Vp6— Male,  No.  13931,  U.S.N.M.,  Misantla,  Mexico,  June,  1906 
(R.MCdler). 

Genus  PERIGEA  Guen^e. 

PBRIOBA  MSNOTA,  IMW  spedM. 

Dark  gray,  mottled,  strigose,  the  ordinary  lines  and  spots  not  well 
relieved;  reniform  and  orbicular  laige,  concentric-ringed;  edge  of 
the  reniform  picked  out  in  white;  outer  line  smooth,  gently  excurved 
in  the  middle;  subterminal  line  the  edge  of  a  dark  shade,  relieved  by 
whitish  beyond;  termen  again  dark.  Hind  wing  grayish,  darker  on 
the  veins,  a  submarginal  indistinct  paler  area.  Beneath  powdered 
with  gray;  termen  of  fore  wing  sharply  pale;  hind  wing  with  a  black 
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discaL  point,  a  mesial  narrow  line,  and  a  subtenninal  shaded  broad 
one.    Expanse,  28  mm. 

Type—Vemale,  No.  14216,  U.S.N^,  Tehuac&n,  Mexico,  Septem- 
ber, 1908. 

The  specimen  was  determined  by  Sir  G.  F.  Hampson,  as  Perigea 
eoncisa  Walker.  It  is  extremely  close  to  that  species  in  markings, 
but  the  form  is  much  slenderer  than  any  condsa  in  my  aeries,  while  the 
hind  wings  beneath  differ  considerably. 

PBRIGKA  MICRIPPIA.  nav  ipediH. 

Head  and  collar  reddish  brown;  disk  of  thorax  silvery  gray; 
abdomen  pale  gray.  Fore  wing  silvery  gray  marked  with  reddish 
brown;  the  brown  color  along  the  costa  forms  a  patch  at  basal 
fourth,  a  long  one  near  the  middle  extending  down  between  the  large 
concolorous  stigmata,  a  small  patch  above  reniform  and  three  dots 
beyond;  a  brown  patch  in  base  of  cell  before  orbicular;  a  small 
quadrate  patch  below  orbicular;  outer  lino  double,  indistinct;  a 
brown  dash  from  apex  to  outer  line,  the  subterminal  space  below  it 
solidly  filled  with  brown,  the  terminal  space  less  brown  but  likewise 
sohdiy  filled,  the  colors  separated  by  a  wavy  luteous  subterminal 
line;  a  dark  dot  above  tomus;  a  row  of  fine  terminal  black  dashes; 
reniform  and  orbicular  defined  from  the  ground  color  by  the  brown 
shadings  and  a  median  longitudinal  grajosh  shade  and  also  a  few 
black  specks  on  their  margins.  Hind  wing  soiled  whitish,  stained 
with  brown  on  the  termen,  especially  broadly  so  at  apex.  Beneath 
the  costal  region  of  fore  wing  and  apex  of  hind  wing  is  irregularly 
blotched  with  dark  red.    Expanse,  25  nmi. 

Tijpe.—M&ie,  No.  14238,  U.S.NJkI.,  Misantla,  Mexico,  Jmuaiy, 
1911  (R.  MuUer). 

Genus  APATELA  HUbner. 

APATBLA  RAPmAH,  Btw  apMlM. 

Uniform  cinereous;  fore  wing  with  the  inner  line  black,  double, 
black  basal  longitudinal  line  on  submediau  fold  to  end  of 
with  some  black  shading  below  it;  orbicular  round,  black 
later  than  the  groimd  color;  a  dark  line  on  costa;  reni- 
concolorous,  with  a  black  curved  line  for  its  inner  border; 
lingle  but  with  a  whitish  inner  edge,  starting  on  costa  above 
curving  broadly  outward,  retracted  below  vein  4,  finely 
entate  on  the  veins;  a  black  streak  crossing  this  line  in 
fold  to  termen;  a  row  of  terminal  black  dots  in  the 
3ming  short  dashes  below.  Hind  wing  pale  grayish  with 
.rk  discal  dot  and  shaded  outer  line,  the  termen  darkly 
Expanse,  32  mm. 

•'emale,Ko.  14240,  U.S.NJkI.,  Misantla,  Mexico,  May,  1911 
I. 
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Genus  OXYCNEMIS  Grote. 

OZ7CHBMIS  MSSCANA,  ntw  tpedat. 

Cinereoiis,  faintly  lilacine  tinted ;  subbasal  line  black,  angled ;  inner 
line  black,  curved,  the  space  between  a  little  lighter  than  the  ground 
color;  an  irregular  dusky  mesial  line,  from  costa  at  outer  line, 
bent  along  median  vein,  then  angled  and  running  obliquely  out- 
ward to  middle  of  inner  margin;  a  small  dark  mark  in  cell;  outer 
line  blackish,  irregularly  waved  and  crenulate,  followed  by  a  dark 
triangular  shade  at  apex  and  then  a  pale  area;  terminal  space  again 
cinereous.    Hind  wing  dark  gray.    Expanse,  22  mm. 

Type. — ^Female,  No.  13934,  U.S.N.M.,  Cuemavaca,  Mexico,  July, 

1909  (R.  MGUer). 

Determined  by  Sir  G.  F.  Ilampson.  The  claw  on  fore  tibia  is 
minute. 

Genus  LAPHYGMA  Guen^e. 

LAPHYOMA  NIORBSCBNS,  new  spedM. 

Thorax  black;  fore  wing  grayish  clay  color,  shaded  with  black; 
basal  space  to  inner  line  filled  with  black  irrorations;  upper  half  of 
median  space  confused  with  dark  shadings,  the  dark  mesial  shade 
running  through  it;  claviform  outlined;  orbicular  and  reniform  pale, 
without  distinct  outlines  and  with  black  centers,  that  of  the  reni- 
form in  its  lower  half;  a  square  black  subapical  patch;  subterminal 
line  blackish,  waved;  ordinary  lines  lost.  Hind  wing  pure  white, 
with  fine  gray  line  before  the  fringe.    Expanse,  26  mm. 

Type. — ^Male,  No.  13935,  U.S.N.M.,  Tehuacan,  Mexico,  August, 

1910  (R.  MuUer). 

Determined  by  Sir  G.  F.  Hampson. 

Genus  MONODES  Guen^e. 
MONODBS  IVIVEOPIS,  new  tpeciot. 

Dark  ocher-brown;  inner  line  geminate,  crenulate,  blackish, 
clouded;  claviform  outlined,  clouded;  orbicular  a  bright  white  speck; 
median  shade-line  dark,  inflexed  on  subcosta  and  median;  reniform 
black-filled,  nearly  divided  into  two  round  spots;  out^r  line  dark, 
single,  strongly  incurved  on  subcosta,  followed  below  by  a  row  of 
dots ;  terminal  space  blackish  shaded,  through  which  runs  the  palo 
wavy  subterminal  line.  Hind  wing  brown-black  with  a  darker 
discal  mark.    Expanse,  29  mm. 

Cotypes. — ^Two  females.  No.  13936,  U.S.N.M.,  Misantla,  Mexico, 
^fay  and  December,  1910  (R.  MOller). 

Determined  by  Sir  G.  F.  Hampson. 
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MONODBS  CASSIDA,  new  tpeclM. 

Fore  wing  wann  brown;  basal  space  blackish  shaded;  inner  line 
whitish,  slender,  nearly  straight,  followed  by  a  narrow  dark  line; 
orbicular  a  black  point;  reniform  a  small  black  elliptical  spot;  mesial 
shade  line  dark,  angled  outward  in  cell  to  reniform  and  again  out- 
ward on  submedian  fold;  outer  line  curved,  pale,  preceded  by  a  row 
of  black  dots,  followed  by  a  blackish  shading  that  fills  all  of  ter- 
minal space;  subterminal  line  pale,  faintly  indicated;  a  row  of 
pale  specks  at  base  of  fringe.  Hind  wing  shaded  with  gray,  with 
some  reddish  at  anal  ai^le;  a  small  dark  discal  dot;  outer  ]ine  pale, 
faint,  showing  only  at  inner  maigin ;  a  row  of  pale  specks  in  fringe. 
Expanse,  20  mm. 

Cotypes. — ^Three  females,  No.  13937,  U.S.N.M.,  Coatepec,  Mexico, 
October,  1910;  Orizaba,  Mexico,  November,  1910;  Misantla,  Mexico, 
January,  1911  (R.MuUer). 

Sir  G.  F.  Hampson  kindly  examined  this  with  the  others  and 
labeled  it  "  Monodes,  not  good  enough  to  describe."  The  specimen, 
however,  appears  to  me  to  be  in  good  condition  except  that  the  apex 
of  one  wing  is  torn  oflf.  I  have  also  received  two  others  iu  good 
condition.  The  species  is  perhaps  the  same  as  Micronumodes  mochensia 
Schaus. 

Genus  AMIANA  Dyar. 
AMIANA  Bin>OPOUA,  new  species. 

Light  umber  brown,  washed  with  darker  shades;  inner  line  gemi- 
nate, its  outer  segment  black,  the  inner  scarcely  defined,  the  space 
between  more  or  less  completely  filled  by  white  powdering;  the  line 
is  retracted  a  little  in  cell  and  distinctly  so  on  submedian;  lower  part 
of  median  space  filled  solidly  with  white  scaling  or  powdered  with 
white,  this  area  obUquely  limited  above,  on  the  inner  side  reaching 
up  to  the  cell;  median  shade-line  shown  as  a  zigzag  of  the  dark  ground 
through  the  white  area;  orbicular  and  reniform  powdery  white-filled, 
black-edged  but  not  contrastingly  so,  irregularly  black-centered; 
outer  line  black,  single,  strongly  dentate  on  the  veins,  the  dentations 
with  minute  capitate  tips,  the  line  cutting  the  extreme  edge  of  the 
white  patch  on  inner  margin;  subterminal  line  blackish,  waved,  with 
an  elongate  dark  cloud  opposite  lower  edge  of  reniform  and  one  on 
margin  above  tomus;  fringe  shaded  with  black  with  a  row  of  pale 
specks  at  base.  Hind  wing  grayish  brown,  with  discal  mark  and 
double  outer  dark  bands,  shaded  and  obscure.    Expanse,  37  mm. 

Cotypea. — ^Two  females,  No.  13938,  U.S.N.M.,  Tehuacan,  Mexico, 
September,  1908,  September,  1910  (R.  Muller). 

The  whitest  specimen  was  examined  by  Sir  G.  F.  Hampson  and 
the  name  here  used  was  suggested  by  him. 
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Genus  ACHATODES  Guen^a. 

ACHATODBS  MXTALBUCA,  IMW  vpectos. 

Fore  wing  very  light  reddish  brown,  the  marldngB  obliterate; 
orbicular  and  renif orm  large,  rounded,  paler;  a  whitish  space  at  apex, 
sharply  obliquely  linuted  inwardly,  from  which  a  brown  submai^bal 
line  parallel  to  outer  margin  is  faintly  traceable.  Thorax  whitish. 
Hind  wing  white,  thin  and  silky.    Expanse,  32  mm. 

Type.— Male,  No.  13891,  U.S.N.M.,  Tehuacan,  Mexico,  June,  1910 
(R.  MtUler). 

Determined,  and  the  name  suggested  by  Sir  O.  F.  Hampson. 

Genus  ERYTHRCBCIA  Hampson. 

VBXTBMXECIA  BUPOSIS*  IMW  tpedat. 

Thorax  and  fore  wing  yellow,  much  spotted  with  rose-pink.  A 
row  of  spots  along  costa;  two  in  base  of  cell;  orbicular  and  renif  orm 
large,  touchiog  subcostal  vein;  two  large  spots  below  orbicular  in  a 
line  to  inner  margin;  a  row  of  minute  ones  mesially;  an  outer  band 
of  spots  of  three  rows  close  together  and  partly  confluent;  a  neat 
terminal  row  of  round  spots  between  the  veins;  a  row  of  confluent 
spots  in  the  fringe.  Hind  wing  black,  the  fringe  white.  Abdomen 
black,  the  tips  of  the  segments  pale,  whitish  beneath.  Expanse, 
36  nun. 

Type. — Male,  No.  13892,  U.S.N.M.,  Tehuacan,  Mexico,  September, 
1910  (R.  Mtmer). 

Genus  PAPAIPEMA  Smith. 

PAPASPBMA  APICATA,  IMW 


Dark  brown,  bases  of  antennie  and  patagia  with  white  spots;  fore 
wing  dark  brown,  nearly  solidly  so  on  lower  half  to  tomus;  base 
white,  crossed  by  a  fine  brown  line;  a  white  speck  in  base  of  cell; 
claviform  a  large  white  elliptical  spot  with  a  white  dot  just  above  its 
upper  edge  and  a  fine  line  running  across  cell;  seven  white  spots  on 
costa;  orbicular  round,  white,  with  a  brown  central  dot;  renif  orm 
with  yellow  center  and  fine  brown  line,  two  white  spots  before  it  and 
four  on  the  outer  border;  a  white  elliptical  spot  at  apex,  cut  by  two 
brown  veins  and  showing  faint  spottings  submai^^nally  below;  a 
dark  line  at  base  of  fringe.  Hxad  wing  cinereous  shaded,  the  veins 
darker;  fringe  pale.    Expanse,  30  mm. 

Type.— Female,  No.  13893,  U.S.NJ1.,  Zacualpan,  MexioOi  Sep- 
tember, 1909  (R.  Mtdler). 

Examined  by  Sir  O.  F.  Hampson,  and  the  name  suggested  by  him. 
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Genus  OGDOCONTA  Butler. 

OOOOCOHTA  PLUMBBA,  IMW  ipMiM. 

Dark  purplish  brown;  fore  wing  dark  brown  to  beyond  cell;  fol- 
lowing area  lighter  with  a  leaden  purple  shade,  the  margin  again 
dark;  lines  faintly  indicated  by  lighter  scales,  scarcely  traceable 
except  the  subterminal  which  is  twice  waved.  Hind  wing  dark  gray, 
a  little  lighter  at  base,  a  black  line  on  termen,  followed  by  white  in 
base  of  fringe.    Expanse,  29  mm. 

Cotypea. — Male,  No.  13894,  U-S JN'JKf .,  Orizaba,  Mexico,  September, 

1909  (R.  Mtiller);  female,  Misantla,  Mexico,  July,  1910  (R.  Mtkller). 
This  species  was  examined  by  Sir  O.  F.  Hampson  and  determined 

as  new. 

PERICONTA,  ne>v  genus. 

Fore  wing  with  an  areole;  tibin  of  fore  legs  short  and  stout, 
unarmed,  the  tarsi  very  short  with  large  daws;  front  with  conical 
process  with  vertical  ridge;  abdomen  without  crests. 

Genotype. — PericorUa  obligua,  new  species. 

PSRICOHTA  GBLIQUA,  IMW  ■yeclas. 

Dark  purplish  brown  to  the  outer  line;  subbasal  and  inner  lines 
slender,  pale,  faint;  a  black  spot  on  inner  margin  between;  orbicular 
and  reniform  faintly  shown  in  pale;  outer  line  an  obliterate  slender 
whitish  line  preceded  by  intensification  of  the  dark  shading;  a  sub- 
terminal  broad  shaded  veiy  dark  band,  obsoletely  cut  by  the  veins; 
a  pale  line  at  base  of  fringe.  Hind  wing  very  dark  gray  with  pale 
line  at  base  of  fringe.    Expanse,  27  mm. 

Type. — Male,  No.  13895,  U.S.NJiif.,  Tehuacan,  Mexico,  September, 

1910  (R.  MtUIer). 

The  genus  and  species  were  determined  by  Sir  G.  F.  Hampson  and 
the  names  kindly  suggested  by  him. 

Genus  SATRAPODES  Hampson. 

SATRAPODBS  DOSCA,  IMW  i^Mlas. 

Thorax  and  fore  wing  bronzy  yellowiah;  a  brown  bronzy  ali^i^ing 
from  base  along  costa  to  below  cell,  narrowing  at  middle  line,  then 
filling  the  whole  terminal  area  to  a  point  at  apex;  three  slender  brown 
lines,  the  inner  curved  in  an  arc,  the  middle  one  bent  at  a  sharp  angle 
beyond  cell,  the  outer  at  a  still  sharper  angle,  running  from  costa 
almost  to  outer  margin,  then  straight  to  inner  margin  at  its  outer 
third;  reniform  a  blackish  cloud  with  a  bright  white  spot  below  it; 
a  white  speck  in  cell;  subterminal  line  nearly  parallel  to  the  outer 
margin,  dark,  wavy,  rather  broad,  contained  in  the  terminal  dark 
shading.    Hind  wing  dark  brown,  the  fringe  paler.    Expanse,  30  mm. 

Type.— Female,  No.  13896,  U.S.Nif .,  Zacualpan,  Medoo,  Septem- 
ber, 1910  (R.  MtUler). 
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BISTICAy  ne>v  genus. 

Fore  wing  with  an  areole;  fore  legs  unonned;  front  with  a  truncate 
conical  prominence  with  raised  edges;  and  central  point;  eyes  large; 
tongue  distinct;  abdomen  with  dorsal  crest  at  base  only;  prothorax 
without  crest;  fore  wing  excavate  on  the  outer  margin  bdow  apex. 

Oenotype, — BisHea  noda,  new  species. 

BISTICA  If  OSLA*  ntw  lyeclas. 

Ocherous  yellow;  basal  area  of  fore  wing  bronzy  golden^  limited 
outwardly  by  a  brown  line,  which  is  incised  on  vein  1,  nearly  dividing 
the  patch  into  two,  one  at  base,  one  on  inner  margin;  a  similar  golden 
area  following  the  lower  half  of  the  outer  line;  a  faint  broad  extra- 
mesial  dark  shade  crossing  the  wing,  its  edges  irregular;  a  dark  speck 
in  cell;  reniform  xmdifferentiated;  outer  line  slender,  strongly  ex- 
curved  over  cell ;  submarginal  line  midway  between  it  and  the  margin, 
less  distinct  and  more  flexuous;  a  narrow  brown  terminal  line.  Hind 
wing  shining  gray.    Expanse,  22  mm. 

2Vp«*-^Female,  No.  13897,  U.S.N.M.,  Tehuacan,  Mexico,  Septem- 
ber, 1910  (R.  MQller). 

This  is  probably  Mychonia  ( t)  noda  Druce,  figured  in  the  Biologia 
Centrali-Americana,  pi.  47,  fig.  28,  and  I  have  accordingly  used  the 
same  specific  name. 

Genus  ANTAPL.AGA  Grote. 

AHTAPLAOA  SnOMATOSA.  WW  ipadM. 

Thorax  orange;  fore  wing  golden  yellow  with  black  lines;  inner  line 
straight  oblique,  geminate,  filled  with  powdery  black;  cell  so  filled;  a 
black  dash  for  claviform;  orbicular  large,  round,  white;  reniform 
similar  but  less  clear  white  and  constricted ;  middle  line  single,  dentate 
on  the  veins,  separated  from  the  dark  cell  only  below  median  vein; 
outer  line  geminate,  powdeiy-filled,  dentate  oh  the  veins  and  also 
incurved  opposite  cell  and  on  submedian;  a  terminal  row  of  small 
black  dots  connected  with  larger  spots  in  the  fringe;  hind  wing 
brownish  black,  the  fringe  golden  yellow  with  black  spottings  at  base. 
Expanse,  27  mm. 

2Vp«.— Female,  No.  13898,  U.S.N.M.,  Mexico  City,  Mexico,  Sep- 
tember, 1906  (R.  Mailer). 

AHTAPLAOA  HBBCICROCBA,  IMW  ■pMlas. 

Thorax  orange;  fore  wing  golden  yellow  without  markings;  orbicu- 
lar shown  veiy  faintly  as  a  large  paler  area,  and  there  are  faint  out- 
lines of  marUngs  in  dark  orange,  apparently  as  in  the  preceding. 
Bind  wing  and  abdomen  black,  the  wing  with  golden  yellow  fringe. 
Ei^anse,  26  mm# 
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Type. — ^Male,  No.  13899|  U.S.N.M.^  Zacualpaii;  Mexico,  September, 
1910  (R.  Mailer). 

This  may  be  a  form  of  the  preceding,  with  the  markings  obliterated. 
The  uidersides  are  alike  in  both,  black  with  orange  fringes  and  a 
yellowish  spot  in  the  cell  of  fore  wing. 

ANTAFLAOA  PLBSIOOIAUCA,  IMW  iptdM. 

Head,  thorax  and  extreme  base  of  fore  wing  golden  yellow;  rest  of 
fore  wing  leaden  brown  with  violet  and  blue  reflections;  basal  third 
and  three  streaks  in  the  outer  field  dark  metallic  purplish.  Hind 
wing  dull  black,  the  fringes  of  both  wings  gray.  Beneath  gray,  shad- 
ing to  yellowish  toward  base  of  costa  and  inner  margin  of  fore  wing 
and  over  basal  half  of  hind  wing.    Expanse,  31  mm.  i 

Type. — ^Female,  No.  13900,  U.S.N.M.,  Sierra  de  Guerrero,  Mexico, 
October,  1910  (R.  Mtiller). 

AHTAPIAOA  MKLANOCRTPTA,  IMW  tpedat. 

Vertex  and  thorax  white;  beneath,  with  legs  and  abdotnen  black; 
fore  wing  pure  white;  three  little  black  dots  at  basal  third,  one  on 
costa,  one  submedian,  one  on  inner  margin;  two  outwardly,  one  on 
inner  margin,  one  on  submedian.  Hind  wing  black  with  white  fringe. 
Beneath  black;  fringes  of  both  wings  narrowly  white.  Expanse, 
27  mm. 

Type. — ^Female,  No.  13901,  U.S.N.M.,  Tehuacan,  Mexico,  Jime, 
1910  (R.  MQller). 

Determined  by  Mr.  Schaus  as  close  to  Antapioffa  pyronsea  Druce. 

Genus  STIBADIUM  Gpote. 

STDIADroM  RAOLBNA.  ntw  vpectos. 

Lustrous  brown  with  a  purplish  tinge;  inner  line  whitish,  bent  at 
right  angles  at  median;  reniform  and  orbicular  large,  whitish-ringed, 
filled  with  the  shade  of  the  darkest  part  of  the  ground  color;  outer 
line  whitish,  oblique,  bent  opposite  the  cell  and  reflexed  to  costa; 
terminal  space  lighter,  the  subterminal  line  whitish,  twice  waved, 
preceded  by  a  dark  shade  which  is  indistinctly  broken  into  rounded 
spots;  a  whitish  shade  at  the  pointed  apex;  fringe  dark  with  a  white 
line  at  its  base.  Abdomen  and  hind  wing  whitish  with  a  little  brown 
shading,  spread  uniformly  over  the  wing  and  relieving  a  faint  pale 
mesial  line.    Expanse,  37  nmi. 

Type.— Female,  No.  13932,  U.S.N.M.,  Guerrero,  Mexico  (J.  Doll 

collection). 

Genus  EMARGINEA  Guen^e. 


SMAROinSA  IfOCBA,  IMW 

Front  and  patagia  white;  collar  black;  fore  wing  creamy  white, 
shaded  with  pale  brown  (probably  originally  olive  green) ;  basal  space 
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a  pale  creamy,  lighter  outwardly,  terminating  in  an  arc;  upper  half 
of  median  space  velvety  black  except  for  a  costal  cream-<K>lored  space 
with  curved  lower  edge  that  rests  on  the  inner  line  and  occupies  two- 
thirds  of  the  costal  distance  of  median  space ;  outer  line  double,  black, 
finely  wavy;  a  row  of  black  specks  along  the  costal  edge  and  in  the 
fringe;  terminal  space  mottled  with ^ pale  brown  (oUve  green?). 
Hind  wing  whitish,  thin,  a  little  shaded  with  gray,  showing  a  faint 
discal  dot  and  an  outer  wavy  gray  line,  broken  in  the  middle.  Ex- 
panse, 25  mm. 

Type. — ^Female,  No.  13033,  U.S.N.M.,  Orizaba,  Mexico,  February, 

1909  (R.  MQller). 

The  specimen  was  kindly  examined  by  Mr.  W.  Schaus,  who  labeled 
it  **Emarginea,  not  in  British  Museum." 

Genus  CHALCOPASTA  Hampson. 

CHALCOPASTA  RIAITDANA,  new  ipMlM. 

Thorax  and  fore  wing  ocherous  irrorated  with  brown,  the  fore  wing 
with  large  greenish  bronzy  patches;  a  triangular  one  at  base,  touch- 
ing on  median  vein  a  spot  that  jSlls  cell  to  end,  crosses  it  to  inner 
margin  at  middle  of  wing  and  fills  in  all  the  terminal  area  but  the 
fringej  leaving  a  patch  of  the  ground  color  on  costa  and  covering  tlie 
position  of  the  reniform.  Hind  wing  whitish,  stained  with  gray  m  a 
submarginal  band  toward  apex.    Expanse,  33  mm. 

Type. — ^Male,  No.  13902,  U.S.N.M.,  Tehuacan,  Mexico,  September, 
1908CR.Maller). 

CHALCOPASTA  DTSNOA.  IMW  tpedat. 

Uniform  bronzy  brown;  on  fore  wing  the  inner  line  is  traceable  as 
a  darker  line,  bent  at  an  angle  on  submedian;  outer  line  similar, 
excurved  over  cell;  a  dark  mark  for  reniform;  outer  margin  a  little 
excavate  below  apex.  Hind  wing  dark  brown,  the  fringe  paler  at  tip. 
Expanse,  32  mm. 

Type. — ^Male,  No.  13903,  U.S.N.M.,  Tehuacan,  Mexico,  September, 

1910  (R.  MOU^r). 

A  female  specimen  from  the  same  locality  has  a  bright  white  spot 
in  the  cell  and  another  larger  one  on  the  lower  half  of  the  reniform. 

Genus  CIRRHOPHANUS  Groto. 

CIRRHOPHANnS  MIAIPHONA,  new  tpedat. 

Thorax  and  fore  wing  orange  yellow,  the  veins  and  folds  lined  with 
dark  brown  except  just  at  the  margin  where  the  Unings  fade  out; 
inner  line  slender,  red,  straight,  bent  at  right  angles  on  median  vein; 
a  straight  brownish  red  shade-band  across  middle  of  wing,  touching 
the  apex  of  the  inner  line;  marking  on  the  discal  cross-vein  a  little 
heavier  than  the  other  linings;  a  faint  oblique  line  beyond  from  costa 
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to  vein  7;  no  subterminal  markings.  Hind  wing  pale  orange  yellow, 
the  veins  a  little  darker.    Expanse,  33  nun. 

Type.—Femaie,  No.  13904,  U.S.\.M.,  Guadalajara,  Mexico  (Schaus 
collection). 

lliis  species  and  Oirrhophania  papago  Barnes,  form  a  distinct  sec- 
tion of  the  genus,  perhaps  worthy  of  separation. 

Genus  STIRIA  Grote. 
SIIKU  ISCBinU,  Mw  ipadw. 

Thorax  gray-purple,  vertex  and  collar  stained  with  yellow.  Fore 
wing  golden  yellow,  marked  with  purple-gray;  a  small  patch  at  base 
on  inner  margin;  a  large  patch  at  the  middle  of  the  margin  from 
which  a  waved  outer  line  nearly  attains  costa;  two  discal  dots  and 
one  in  the  cell;  a  gray  patch  on  outer  margin,  widest  in  the  middle, 
covering  the  fringe.  I£nd  wing  and  abdomen  dark  gray,  the  fringe 
paler.     I^anse,  37  mm. 

Type.—liaie,  No.  13905,  U.S.N.M.,  Tehuacan,  Mexico,  Septem- 
ber, IQlOCR.MQUer). 

Allied  to  Stiria  rugijnma  Grote,  but  with  larger  markings  and  diark 
hind  wings. 

STDtU  SCUTA,  ntw  wfdm. 

Vertex  and  collar  yellow,  thorax  gray.  Fore  wiug  sulphur  yellow; 
a  small  gray-brown  patch  on  inner  margin  near  base  with  a  dot  above 
it  in  cell;  a  small  angular  patch  on  middle  of  mai^in  with  a  point 
inward  on  vein  1 ;  four  dots  at  end  of  cell;  outer  line  fine,  brown, 
wav7,  and  broken,  incurved  above  vein  2;  outer  margin  dark,  with  a 
widening  above  middle  and  near  tomus.  Hind  wing  pale  gray,  with 
whitish  fringe.    Expanse,  33  mm. 

Type.—Meie,  No.  13906,  U.S.N.M.,  Tehuacan,  Mexico,  Septem- 
ber, 1908  (R.  MMler). 

Allied  to  Stiria  svlpkwrea  Neumoegen. 

STOUA  IfODSIS,  M*  fdm. 

ex  yellow,  thorax  dariE  gray,  abdomen  pale  clay-color.  Fore 
>ale  sulphur  yellow;  a  gray  patch  at  base  on  inner  margin;  a 
we  at  middle;  outer  line  slender,  wavy,  running  into  this  patch; 
lar  a  dark  rin^et  in  cell;  reniform  of  two  dots  and  oblique 
shade;  a  large  gray  patch  on  outer  margin,  triangularly  widen- 
the  middle  to  touch  the  outer  line;  fringe  dark.  Hind  wing 
a  little  soiled  with  gray  along  the  outer  margin.  Beneath 
1,  the  apical  half  of  fore  wing  overspread  with  gray.    Expanse, 

e.— Male,  No.  13907,  U.S.N.M.,  Tehuacan,  Mexico,  September 
Et.MalIer). 
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Genus  STIRIODES  Hampson. 

8TOaODB8  COHDlSnCA,  IMW  tv^Om, 

Thorax  and  fore  wing  sulphur  yellow;  three  brown  costal  spots  and 
one  on  center  of  inner  margin;  a  dot  in  center  of  cell  and  one  below 
vein  2;  a  faint  Hne  from  the  spot  on  inner  margin  followed  by  the 
two  other  similar  Unes  and  a  row  of  faint  dots,  the  latter  submarginal; 
margin  with  a  shallow  subapical  excavation.  Hind  wing  straw  yellow, 
brighter  outwardly,  the  veins  darkeivmarked;  a  mark  on  discal  cross- 
vein;  a  narrow  mesial  brown  Hne  and  a  broader  submarginal  one. 
Expanse,  30  mm. 

Type. — ^Female,  No.  13908,  U.S.N.M.,  Cuemavaca,  Mexico,  July, 
1906  (W.  Schaus). 

8TIUODB8  HSPOnCA,  nam  tptdis. 

A  small  species  with  the  outer  margin  entire.  Fore  wing  brownish 
ocher,  shaded  with  dark  brown  except  in  a  mesial  band  and  on  ter- 
n^en;  two  brown  costal  patches.  Lines  indistiuct,  showing  faintly 
as  rows  of  dots.  Hind  wing  blackish  with  yellow  fringe.  Expanse, 
16  mm. 

Type.— Male,  No.  13909,  U.S.N.M.,  Salina  Cruz,  State  of  Oaxaca, 
Mexico,  September,  1906  (W.  Schaus). 

CIRRODISTIS,  new  genus. 

Fore  wing  with  an  areole;  legs  unarmed;  frons  with  prominence 
with  shovelHBhaped  process  at  middle;  proboscis  present;  eyes  large; 
thorax  clothed  with  hair-like  scales;  plate  below  the  frontal  promi- 
nence short  with  pointed  comers;  fore  wing  with  the  outer  margin 
doubly  excavated';  hind  wing  slightly  excavated  below  apex. 

Oenotype. — Oirrodistia  henedida,  new  species. 

C1RRODX8TI8  BXIIBDICTA,  iww  CpMlMi 

Thorax  and  base  of  fore  wing  bronzy  brown,  the  color  sharply 
limited  by  a  darker  Une;  rest  of  fore  wing  yellow;  a  faint  mesial 
narrow  line,  broken  across  cell;  outer  Une  near  the  margin,  narrow, 
brown,  faintly  duplicated;  a  brown  line  at  base  of  fringe.  Hind  wing 
yeUowish  with  a  mesial  line  followed  by  dark  shading  half  way  to  the 
margin  with  dentate  edge;  a  brown  line  at  base  of  fringe.  Expanse, 
30  mm. 

Type.—Femalef  No.  13910,  U.S.N.M.,  Zacualpan,  Mexico,  Septem- 
ber, 1910  (R.  Mtlller). 

LETABA,  new  genus. 

Fore  wing  with  an  areole;  fore  legs  without  spines;  frons  with  a 
truncate  conical  prominence;  thorax  and  abdomen  without  crests; 
eyes  laige,  round;  frontal  prominence  short,  with  flat  tip,  the  edges 
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scarcely  raised;  palpi  oblique,  thickened  with  scales,  the  end  joint 
short. 
Omotype. — Letaha  noa,  new  species. 

LXTABA  n  OA,  naw  W«dN. 

Black,  the  fringe  of  both  wings  white.  Beneath,  the  tongue,  basal 
joint  of  palpi,  base  of  fore  wing  running  along  costs  and  basal  half  of 
costa  of  hind  wing  bright  orange  yellow;  fringe  as  above.  Expanse, 
43  mm. 

Ti/jM.— Female,  No.  13911,  U.S.N.M.,  Zacualpan,  Mexico,  Septem- 
ber, 1909  (R.  MQlIer). 

Mr.  Schaus  kindly  compared  this  species  in  London  and  labeled  it 
"Arctiid,  quite  new;"  but  it  seems  to  me  to  be  rather  a  noctuid,  as 
vein  8  of  the  hind  vings  makes  only  a  short  anastomosis  with  the 
odl. 

Genus  GERRA  WalksF. 

OBBRA  SOPBOCIBS,  HW  tfOm. 

Fore  wing  brown  with  a  white  oblique  costal  shade  before  apex; 
reniform  and  orbicular  hghter  brown ;  inner  and  outer  lines  very  faint, 
dark;  a  light  reddish  8ubmai^;inal  row  of  joined  spots  bordered  within 
with  red-brown.  Hind  wing  and  abdomen  dull  gray-black,  the 
fringe  white.  Beneath  shining  leaden  black,  the  veins  black;  fringe 
of  fore  wing  partly  white;  bases  of  both  wings,  tongue  and  base  of 
palpi  bright  orange  yellow.    Expanse,  34  mm. 

Type.— Male,  No.  13912,  U.S.N.M.,  Cuemavaca,  Mexico,  July, 
1906  CW.Schaus). 

Genus  GERRODES  Mampson. 

aSRBODBS  Mm ATAL  nnr  qadM. 

lliorax  and  fore  wing  leaden  gray,  with  brown  streaks;  an  oblique 
wlutish  shading  from  before  apex  into  cell,  crossed  by  the  brown 
streaks:  a  brown  outer  line  parallel  to  outer  margin  above  curves  in 
i  joins  the  other  streaks ;  closely  following  it  a  fine  white 
'es  inward  and  becomes  a  broad  white  band  below  c^, 
base;  a  slender  whitish  line  beyond  in  the  gray  terminal 
len  line  before  the  fringe.  Abdomen  yellow  with  a 
tripe.  Hind  wing  orange-yellow  with  a  rather  narrow 
border;  fringe  whitish.  Beneath  both  wings  yellow 
rders  becoming  black  inwardly,'  the  fore  wing  with  an 
al  mark.  Expanse,  53  mm. 
le,  No.  13913,  U.S.N.M.,  Zacualpan,  Mexico,  June,  1910 

errodea  longipa  Druce,  but  differing  in  the  presence  of 
'  and  in  the  outer  line,  which  is  erect  and  not  followed 
second  line. 
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Genus  MICTOCHROA  Hampson. 

MICTOCHROA  SBLQflTIS,  IMW 


Gray,  the  basal  space  clear  and  light  gray;  inner  line  curved, 
double,  whitish  showing  on  costa  and  inner  margin;  stigmata  out- 
lined in  white,  gray-filled,  the  reniform  with  a  slender  white  center; 
a  black  dash  through  the  cell  and  one  on  submedian,  the  former 
bisected  by  the  reniform;  outer  line  white,  dupUcated  without, 
smooth,  excurved  over  cell;  terminal  space  dark  but  with  white 
powdering;  subterminal  line  white,  powdeiy,  wavy;  fringe  dark, 
white-powdered,  with  a  straight  white  line  at  base;  a  terminal  row  of 
black  dashes.    Hind  wing  brownish  gray.    Expanse,  20  mm. 

Type. — Female,  No.  13943,  U.S.N.M.,  Tehuacan,  Mexico,  June, 
1010  (R.  MOUer). 

Determined  by  Sir  O.  F.  Hampson. 

Genus  EUSTROTIA  HUbnep. 

SU8TROTIA  AHITA.  new 


Basal  space  pearly  gray;  an  erect  black  band  across  wing,  narrow, 
constricted  in  cell  and  at  vein  1,  edged  with  whitish  on  both  sides; 
outer  portion  of  the  wing  washed  with  dull  brownish  red;  costa 
spotted  alternately  ocherous  and  blackish;  reniform  an  ocherous 
ringlet;  subterminal  line  ocherous,  strongly  waved,  preceded  by  a 
dark  cloud  on  costa;  a  terminal  black  line;  fringe  gray.  Hind  wing 
heavily  gray-shaded  over  a  slightly  ocherous  ground.  Expanse, 
17  mm. 

Type. — Female,  No.  13944,  U.S.N.M.,  Orizaba,  Mexico  (Schaus 
collection). 

BUSTKOTIA  VICTRIX,  new  tpedat. 

Thorax  and  base  of  fore  wing  smooth  pale  gray;  a  broad  black 
band  across  wing  incised  within  slightly  in  cell  and  on  rein  1,  nar- 
rowly pale-edged;  outer  part  of  wing  ocherous,  a  Uttle  clouded  with 
olive  gray;  reniform  a  large  area  without  any  oUve  clouding;  sub- 
terminal  line  dark,  twice  incised,  partly  obsolete,  the  two  points  of 
the  incisions  the  most  distinct,  except  a  triangular  costal  mark  at 
its  inception;  fringe  black,  indsed  by  the  ocher  ground  at  middle 
and  slightly  so  subapically.  Hind  wing  brownish-shaded,  the  veins 
darker,  the  fringe  pale.    Expanse,  18  mm. 

Type. — ^Male,  No.  13945,  U.S.Ni^.,  Orizaba,  Mexico  (Schaus  collec- 
tion). 
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Base  of  fore  fring  clear  gray;  a  dark  gray  patch  on  costa,  dislo- 
cated from  the  band  on  inner  mai^in,  vhich  is  very  wide  on  the  mar-' 
gin,  narrows  abruptly  into  a  rounded  point  above,  terminating  in  the 
cell;  space  beyond  ocherous,  much  overspread  with  gray  outwardly; 
costa  spotted  ocherous  and  blackish;  reniform  an  ocherous  rin^et; 
subterminal  line  black,  waved,  broadest  on  costa;  a  light  terminal 
line;  fringe  with  a  black  patch  at  middle  and  at  anal  angle.  Hind 
wing  gray,  fringe  light,  the  veins  and  mai^fin  darker.  Expanse,  24 
mm. 

Type.—TAiHei,  Xo.  13946,  U.S.N.M.,  Oaxaca,  Mexico  (Schaus  collec- 
tion). 


Base  of  fore  wing  gray;  black  band  very  broad,  narrowing  some- 
what toward  costa,  indented  in  the  middle  a  little  on  the  outer  side, 
edged  with  silvery  on  both  sides;  space  beyond  ocherous,  strongly 
but  irregularly  shaded  with  blackish  beyond  the  reniform;  renifoim 
an  ocherous  ellipse,  scarcely  defined;  subterminal  line  pale,  irregular, 
passing  through  the  terminal  clouding;  fringe  black,  the  color  nar- 
rowly and  somewhat  irregularly  staining  the  margin  of  the  wing. 
Hind  wing  whitish  in  the  male,  with  the  veins  dark,  especially  on  the 
margin;  solidly  blackish  gray  in  the  female.    Expanse,  18  nun. 

Ootypea. — Male  and  female,  No.  13947,  U.S.N.M.,  Cuemavaca, 
Mexico,  July,  1906  (W.  Schaus). 

SUSrROTU  MSLORI8TA.  ntm  ipadM. 

Base  of  fore  wing  dark  gray;  black  band  broad,  narrowing  some- 
what above,  edged  on  both  sides  with  silvery  and  within  by  orange 
also;  space  beyond  orange;  reniform  faintly  indicated,  paler;  sub- 
terminal  line  silvery,  waved,  preceded  by  a  patch  of  black  shading  on 
costa  and  another  just  below  it  and  a  very  smaU  one  on  submedian; 
.  terminal  space  brown  shaded;  fringe  dark  gray  with  a  black  line  at 
base,  broken  in  the  middle.  Hind  wing  blackish  brown,  uniform. 
Expanse,  17  mm. 

JVpe.— Female,  No.  13948,  U.S.N.M.,  Iguala,  State  of  Guerrero, 
Mexico,  2,400  feet,  June,  1906  (W.  Schaus). 

BUBTItOTU  DI880CUTA,  nnr  ipwlw. 

of  tore  wing  pale  gray,  the  outer  two-thirds  clayey  ocherooa; 
:  triangle  on  costa  close  to  base,  followed  by  a  small  dash;  inner 
road  and  triangular  on  costa,  constricted  in  cell,  widened  again 
and  then  constricted  to  a  fine  thread  below  vein  1;  reniform  a 
ipse,  filled  and  surrounded  by  an  extensive  grayish  cloud;  two 
ashes  on  costa;  a  triangular  subapical  patch;  outer  maigin 
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stained  by  two  olivaceous  grayish  clouds;  a  broken  terminal  black 
line.  Hind  wing  dark  gray,  the  fringe  pale,  shining.  Expanse,  20 
nun. 

Type. — ^Female,  No.  14218,  U.S.N.M.,Tehuacan,  Mexico,  September, 
1910  (R.  MtOler). 

BU8TKOTU  MBOAPLAOA.  new  tpwdM. 

Gray,  mottled  and  irrorate  with  olivaceous  brown;  a  large  black 
patch  on  inner  margin,  its  inner  edge  erect,  outer  slightly  oblique, 
upper  edge  nearly  parallel  to  cell;  indistinct  gray  streaks  from  costa 
and  a  wedge-shaped  mark  touching  the  upper  angle  of  the  patch; 
three  gray  dots  at  reniform;  a  broad  dark  shade  across  wing  within 
the  subterminal  line,  which  is  pale  and  faint,  undulate;  two  curved 
dark  patches  on  termen,  the  flexures  between  them  at  apex  and  mid- 
dle. Hind  wing  shaded  with  gray-brown,  powdery,  the  veins  darker; 
fringe  and  terminal  line  dark.    Expanse,  23  mm. 

Type. — ^Male,  No.  1394&,  U.S.N.M.,  Tehuacan,  Mexico,  September, 
1910  (B.  MdUer). 

The  specimen  was  examined  by  Sir  G.  F.  Hampson  and  the  name 
suggested  by  him. 

SU8TROTIA  PLUBCBnrUSA,  new  tpedat. 

Gray,  with  a  warm  brownish  tint  on  outer  portion;  basal  space 
leaden  gray,  with  an  irregular  black  mark  for  the  subbasal  line;  a 
broad  leaden  black  band  crosses  the  middle  of  the  wing,  angularly 
incised  on  its  lower  third  with  a  point  inward  on  vein  1  and  a  faint 
duplicating  inner  line;  outer  edge  of  the  band  roimdedly  but  sharply 
incised  on  median  vein;  the  band  is  plumbeous  in  the  center  and  has 
black  edges  and  a  crossing  bar  on  median  vein;  beyond  this  the 
ground  is  somewhat  reddish,  crossed  by  two  slightly  wavy  brown 
lines,  which  become  separated  centrally;  submarginal  line  brown- 
black,  rather  sharply  dentate,  especially  mesially,  followed  by  a  whit- 
ish shade  at  apex;  fringe  leaden  black,  the  color  encroachii^  on  the 
termen  most  widely  at  upper  and  lower  thirds;  a  pale  terminal  line; 
a  whitish  speck  at  tomus.  Hind  wing  gray-brown.  Expanse,  22-24 
nun. 

Ootypes. — ^Three  females,  No.  13950,  U.S.N.M.,  Tehuacan,  Mexico, 
June  and  August,  1910  (R.  Mtkller). 

One  of  the  specimens  was  examined  by  Sir  G.  F.  Hampson,  who 
suggested  the  name  here  adopted. 

Genus  KHASTHIA  Ochsenheimep. 

SRASTKIA  TILOSA,  new  ipedM. 

Fore  wing  at  base  ocherous  brown,  shading  into  red-brown  cen- 
trally; inner  line  dark,  curved,  indistinctly  doubled,  black  on  costa; 
reniform  a  black  lunule,  followed  by  leaden  and  three  black  dashes  on 
ooata;  outer  line  whitiahi  narrow>  broadened,  ocherousnahaded  and 
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oblique  on  costa,  forming  two  broad  teeth  opposite  ceU,  then  curved 
to  inner  margin,  finely  black-edged  on  both  sides;  terminal  space 
soiled  clay-color,  obliquely  brown  from  apex  to  median  vein;  sub- 
terminal  line  whitish,  broadly  waved  and  minutely  crenulate,  darker- 
edged,  cutting  off  a  small  triangle  from  the  apical  dark  shade.  Hind 
wing  grayish-shaded,  the  veins  darker.    Expanse,  19  mm. 

Type, — ^Male,  No.  13951,  U.S.N.M.,  Tehuacan,  Mexico,  September, 
1910  (R.  Muller). 

Genus  TARACHK  HUbner. 

TARACHB  INTSRPOSITA,  new  tpedat. 

Head  and  collar  white;  thorax  leaden  gray;  fore  wing  broadly 
white  along  the  costa,  the  inner  area  leaden  gray  with  bronzy  brown 
scales  intermixed;  a  broad  stripe  of  gray  crosses  the  costal  area  at 
badal  third,  and  there  is  an  indication  of  another  at  apical  third;  the 
upper  edge  of  the  gray  area  is  expanded  at  the  positions  of  orbicular 
and  renif orm,  although  these  spots  are  not  otherwise  defined  and  teiv 
minally  the  gray  runs  obliquely  to  apex.  EQnd  wing  whitish  with  a 
wash  of  gray,  especially  on  the  veins  and  apex.    Expanse,  19  mm. 

Type. — Female,  No.  13952,  U.S.N.M.,  Tehuacan,  Mexico,  June, 
1910  (R.  Muller). 

This  species  was  determined  by  Sir  O.  F.  Hampson,  who  labeled  it 
"Near  expoVUa  Grote." 

TARACHB  VITTAMARGO,  IMW  tpedat. 

Head  and  collar  silky  white;  front  and  thorax  dark  purple; 
abdomen  whitish;  fore  wing  dark  purple,  the  costa  broadly  snow- 
white  to  apical  sixth;  the  lower  edge  of  the  white  costal  stripe  is  a 
Uttle  irregular  and  indented,  its  termination  is  parallel  to  the  outer 
margin;  the  dark  purple  field  is  transversely  marked  with  two  darker, 
more  reddish  lines,  corresponding  to  the  usual  inner  and  outer  lines; 
anal  angle  broadly  lilacine  whitish,  with  detached  gray-purple  clouds 
along  its  inner  edge  and  with  two  smaU  black  spots  on  the  termen; 
fringe  concolorous  with  the  adjacent  markings,  being  dark  purple  on 
upper  third,  then  lilacine  whitish,  then  purple  on  lower  third.  Hind 
wing  white  with  straw-yellow  tint.    Expanse,  25  nam. 

TVptf.— Male,  No.  14239,  U.S.N.M.,  Tehuacan,  Mexico,  April,  1911 
(R.  MOUer). 

Genus  LITHACODIA  HUbner. 

UTHACODIA  MUSTAPHA.  IMW 


Fore  wing  gray,  the  claviform,  orbicular  and  reniform  outlined  in 
black,  but  indistinct;  a  blackish  costal  wedge  between  the  discal 
stigmata  and  a  similar  dark  shade  about  the  claviform ;  subterminal 
line  broadly  reUeved  by  white  on  its  lower  two-thirds,  itself  blackish, 
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denticulate,  not  strongly  contrasted;  the  white  occurs  on  both  sides 
of  the  subterminal  line,  most  continuously  within  and  bordering  the 
outer  line,  which  is  incurved  below  vein  2.  Hind  wing  pale  cinereous. 
Expanse,  24  mm. 

Type. — ^Female,  No.  14217,  U.S.NJI.,  Mexico  City,  Mexico,  July, 
1910  (R.  MftUer). 

Mr.  Schaus  reports  that  this  species  is  under  LWiacodia  musta  Orote 
in  the  British  Museum  collection,  and  Sir  O.  F.  Hampson  determined 
a  specimen  as  L,  musta.  I  think,  however,  that  it  is  clearly  distinct 
from  that  well-known  species  of  the  eastern  United  States,  although 
allied  to  it. 

Genus  CELIPTERA  Guen^e. 

CXUPTBRA  DIMBRA,  new  ipedM. 

Fore  wing  light  gray  on  basal  half,  finely  irrorated  with  darker; 
costal  edge  black,  the  inner  Ime  arising  from  it  as  a  black  dash,  then 
continued  slenderly  across  the  wing,  incurved  in  the  middle  with  a 
central  outward  tooth;  a  black  line  across  the  middle  of  the  wing, 
formed  of  two  arcs,  touching  on  submedian,  sharply  edged  within, 
diffused  without,  followed  by  a  rosy  brown  color  that  covers  the 
outer  half  of  the  wing;  reniform  absorbed  in  the  median  band; 
subterminal  Une  pale,  wavy,  edged  by  darker  cloudings;  a  terminal 
row  of  obscure  blackish  dots;  fringe  paler,  approaching  the  shade  of 
basal  area.  Hind  wing  faintly  yellowish,  reddish  gray  on  terminal 
third,  the  veins  a  Uttle  darker;  a  row  of  faint  terminal  dots;  fringe 
whitish.    Expanse,  30  mm. 

Type, — ^Female,  No.  13055,  U.S.N.M.,  Tehuacan,  Mexico,  June, 
1910  (R.  MftUer). 

This  specimen  was  determined  by  Sir  O.  F.  Hampson,  who  placed 
a  question-mark  beside  the  generic  determination. 

Genus  DYOPS  Guen^e. 

DTOPS  XAITTHOLBPIS,  iww  ipedM. 

Fore  wing  dark  gray;  basal  space  powdered  with  white  with  a 
central  orange  yellow  dash;  subbasal  line  black,  broken,  angled; 
inner  line  curved,  white,  dentate,  with  outer  black  edge,  the  white 
occluded  except*  at  the  dentations,  strongly  black  without  the  yellow 
basal  mark;  median  line  black,  angularly  dentate,  suffused  by  a 
broad  blackish  shade  that  fills  most  of  the  median  space;  claviform 
a  whitish  shade;  orbicular  similar,  small,  a  little  defined  on  its  edges 
by  dark  scales;  reniform  large,  diffused,  white,  broken  into  three 
superposed  spots,  the  middle  one  of  which  is  orange  yellow,  and  an 
inner  spot,  this  latter  separated  by  a  slender  line  on  the  cross-vein ; 
outer  line  black  with  narrow  white  shading  without,  dentate,  strongly 
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produced  opposite  cell  in  a  square,  the  outer  edge  of  which  is  iir^u- 
larly  dentate;  terminal  space  powdered  with  white,  especially  next 
the  outer  line,  a  little  yellow  shaded  below;  submarginal  line  whitish, 
dentate,  broken  and  more  or  less  dislocated;  fringe  concolorous  with 
the  terminal  space  with  white  basal  dots.  Hind  wing  brown-black 
with  some  irregular  white  scales  near  anal  angle.  Expanse,  36  mm. 

Cotypea, — ^Two  males,  two  females.  No.  13956,  U.S.N.M.,  Misantla, 
Mexico,  May,  1009,  May,  1910  (R.  MOller). 

Determined  by  Sir  O.  F.  Hampson,  who  placed  a  mark  of  doubt  by 
the  generic  name. 

Genus  CASANDRIA  \A^alker. 

CASANDXUA  OUVARIS,  new  ipMlM. 

Costal  area  sordid  ocherous,  apparently  originally  olive  green; 
inner  two-thirds  of  wing  gray;  subbasal  line  gray,  with  an  outward 
closed  loop  in  the  middle  containing  a  few  whitish  scales ;  inner  line 
gray  with  strong  dentations  in  cell  and  on  submedian;  reniform  an 
angular-pyrif orm  line  with  central  dot ;  outer  line  dislocated  from  a 
deep  black  mark  on  costa,  strongly  dentate,  incurved  below  cell  and 
remaining  thence  near  middle  of  wing  with  a  square  outward  produc- 
tion in  submedian  area;  subterminal  line  whitish,  clouded  and 
obscure^  but  forming  a  white  dot  above  tomus.  Hind  wing  pale, 
washed  with  gray  outwardly,  the  veins  dark;  fringe  pale.  Expanse, 
31  mm. 

Type. — ^Female,  No.  13957,  U.S.N.M.,  Misantla,  Mexico,  August, 
1910  (B.  Mailer). 

Determined  by  Sir  O.  F.  Hampson  and  the  name  suggested  by  him. 

Genus  PETEHOMA  Schaus. 

PBTBROBCA  ALTBRNATA,  Mw 


Basal  and  outer  two-thirds  of  median  spaces  black,  the  alternating 
areas  brownish  gray;  basal  area  somewhat  obliquely  limited  out- 
wardly, with  indentation  in  cell  and  on  vein  1,  the  black  a  shading 
upon  a  browner  ground  and  indistinctly  lined;  the  outer  dark  area 
just  covers  a  dentate  mesial  line  and  is  limited  without  by  the  outer 
line,  black,  dentate,  incurved  below  vein  3  and  followed  by  brown, 
a  wavy  terminal  pale  line  with  black  dots  at  the  incisions;  fringe 
wavy.  Hmd  wing  brown;  an  outer  curved  black  line  running  from 
tomus  and  lost  above  middle  of  wing;  the  line  is  clouded  with  brown 
and  followed  by  a  faint  reduplication;  a  terminal  crenulate  black  and 
pale  line.    Expanse,  41  mm. 

Type. — ^Male,  No.  13958,  U.S.N.M.,  Mexico  City,  Mexico,  August, 
1910  (R.  Mflller). 

Mr.  Schaus  kindly  examined  this  species  and  labeled  it  ^^Petenma; 
nothing  exactly  like  it  in  Britiah  Museum,'' 
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Genus  CELIPTERA  Guen^e. 

CELIPTBRA  CODO,  new  species. 

Brown,  irrorated  with  blackish;  subbasal  line  velvety  black,  obso- 
lete below;  inner  line  broadly  curved,  coarsely  dentate,  pale  with  a 
reddish  tint,  narrow,  but  distinctly  edged  with  black  on  its  oblique 
upper  third;  orbicular  round,  black;  reniform  black,  clouded  out- 
wardly and  throwing  a  spur  from  inferior  angle  back  along  median 
vein  to  below  orbicular;  outer  line  broad,  even,  gently  curved,  red- 
dish brown  without,  shading  to  yellowish  within,  edged  with  a  black- 
ish line  within  and  outwardly  by  a  narrow  yellowish  line  that  is 
strongly  crenulate,  its  cusps  nearly  cutting  through  Mie  following 
clouded  black  band;  terminal  space  of  the  ground  color,  not  so 
strongly  irrorate;  a  crenulate  black  line  at  base  of  fringe.  Hind 
wing  much  the  color  of  fore  wing,  lightening  at  base;  a  blackish 
shaded  discal  lunule;  traces  of  a  pale  outer  mesial  line  with  dark 
edges;  fringe  as  on  fore  wing.    Expanse,  40  mm. 

Type. — ^Male,  No.  13959,  U.S.N.M.,  Tehuacan,  Mexico,  September, 
1910  (R.  Mailer). 

Mr.  Schaus  examined  this  specimen. 

Genus  RH^SENA  \A^alker. 
RHiEBSBNA  DBFBCTA,  ftew  ipecles. 

Dark  brown,  somewhat  bronzy,  with  a  general  mottled  effect  from 
the  light  and  dark  shades  and  numerous  lines;  outer  line  almost  at 
the  middle  of  the  wing,  crenulate,  geminate,  black,  pale-filled,  angu- 
larly bent  at  cell;  beyond  it  about  vein  6  a  longitudinal  yellowish 
silvery  line  touches  submarginal  line;  subbasal  and  inner  lines  black, 
crenulate;  subterminal  line  pale,  with  a  dark  shade  within;  this 
shade  on  lower  two-thirds  of  wing,  with  another  similar  one  within 
the  outer  line,  are  straight,  black  and  conspicuous;  ground  between 
the  lines  mottled  with  black;  discal  spots  black-ringed,  but  lost  in 
the  general  mottling;  a  pale  terminal  line;  fringe  black  spotted; 
outer  maigin  excavate  below  apex.  Hind  wing  black,  with  a  brown- 
ish tinge,  uniform.    Expanse,  24  mm. 

Type.— Female,  No.  13960,  U.S.N.M.,  Misantla,  Mexico,  July,  1910 
(R.  MMer). 

Sir  O.  F.  Hampson  kindly  examined  the  specimen,  but  placed  a 

mark  of  doubt  by  the  generic  reference,  as  the  palpi  are  missing. 

• 

Genus  GONODONTA  HUbner. 

GONODONTA  PLX7MBICINCTA,  new  spedes. 

Thorax  and  fore  wing  rather  dark  ocherous  brown;  scarcely  any 
markings  to  the  outer  line;  a  darker  brown  shade  along  costa,  widen- 
ing basally  and  toward  apex,  and  two  parallel  oblique  brown  streaks 
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below  median  vein  at  base;  the  outer  line  is  broad,  beginning  with 
a  dark  brown  line  within,  which  forms  a  tooth  inward  below  cell  and 
is  then  continued  very  faintly  to  maigin;  following  this  is  another 
line,  similar,  parallel,  but  not  entering  the  tooth,  separated  by  a 
purplish  space;  next  a  dark  leaden  band,  then  a  light  one,  these 
interrupted  above  tomus  and  replaced  by  a  narrow  ocherous  lunule ; 
a  wavy  line  following,  then  a  dark  shade,  then  a  narrow  terminal 
space  of  the  ground  color;  fringe  dark  with  blackish  spots.  Hind 
wing  black  with  a  small  central  lightening,  which  is  digitately  ex- 
panded, and  is  the  remains  of  the  central  yellow  patch  usual  in  the 
genus.    Expanse,  37  mm. 

Type. — ^Miele,  No.  13961,  U.S.N.M.,  Orizaba,  Mexico,  September, 
1910  (R.  MQUer). 

This  was  determined  as  new  by  Mr.  Schaus. 

Genus  CONCANA  VSTalkep. 

CORCAIIA  LSUCOIOBBA, 


Fore  wing  purplish  brown  with  a  bronzy  reflection;  inner  line 
black,  curved,  squarely  angled  on  subcosta,  then  nearly  even;  reni- 
form  and  orbicular  outlined  in  black  but  indistinctly  so,  the  reniform 
with  a  faint  concentric  lightening  that  forms  a  faint  outward  ray  to 
outer  line;  outer  line  black,  starting  on  costa  above  reniform,  then 
strongly  outwardly  bent,  forming  a  square  projection  with  slight 
waves,  returning  across  the  discal  venules  to  within  reniform,  bent 
at  a  sharp  angle  and  continued  down  to  inner  maigin  with  a  flexure 
in  submedian  space;  at  the  indentation  it  joins  the  median  line 
which  is  similarly  outflexed,  crossing  the  reniform,  but  only  its  seg- 
ment below  the  junction  is  distinct;  subterminal  line  pale,  wavy, 
maculate,  forming  a  round  yellowish  spot  above  vein  2  and  crossed 
by  a  black  dash  near  vein  6.  Hind  wing  black,  with  a  broad  oval 
wliite  space  at  base.    Expanse,  30-35  nun. 

Catypes. — ^Males  and  females,  No.  13962,  U.S.N.M.,  Misantla,  Mex- 
ico, May  and  August,  1910  (R.  MQller) ;  Orizaba,  Mexico  (Schaus  col- 
lection). 

Examined  by  Sir  G.  F.  Hampson,  who  placed  a  question  mark 
beside  the  generic  determination. 

Genus  ANTAHCHyEA  HUbner. 


AKTAMCHMk  OBUQUAIA  IMW 

Thorax  and  fore  wing  yellow ;  palpi  crimson ;  outer  half  of  wing 
shaded  with  crimson,  leaving  a  line  of  the  ground  color  which  starts 
from  apex  obliquely  and  is  bent  &t  the  level  of  the  median  vein, 
running  toward  base  till  it  is  lost  in  the  ground  color;  the  crimson 
edges  this  line  above  distinctly  and  it  also  runs  inward  on  the  inner 
maiigin;   all  its  inner  border  is  diffused;   costa  narrowly  crimson. 


ita  1886.  NBW  LEPIDOPTERA  FROM  MEXICO^DTAR.  81 

Hind  wing  white,  a  little  washed  with  gray  outwardly.  Fore  wing 
blackish  shaded  below  with  crimson  fringe.  Hind  wing  white. 
Expanse,  25  mm. 

Catypes. — ^Females,  No,  13963,  U,S.N.M.,  Tehuacan,  Mexico,  Sep- 
tember, 1908  (R,  MftUer);  Mexico  City,  Mexico,  July,  1910  (R. 
MMer). 

Sir  O.  F.  Hampson  suggested  the  specific  name,  and  remarks  that 
the  species  is  near  to  Antarchsea  JlacilUilis  Walker,  an  undescribed 
species  in  the  British  Museum  from  Arizona 

AMTARCELAA  DMA,  new  tpeclM. 

Palpi  and  orbits  rosy;  head,  thorax,  and  abdomen  whitish  yellow. 
Fore  wing  whitish  yellow  with  a  gray  overcast,  the  costa  on  basal 
fourth  deep  rose  color;  an  oblique  stripe  from  apex  of  a  grayish 
color,  bent  parallel  to  costa  near  its  middle  and  becoming  obsolete 
before  reaching  base  of  wing;  the  stripe  is  edged  below  by  clear 
yellow  of  the  ground  color,  without  the  grayish  shadings;  fringe 
darkly  gray-shaded.  Hind  wing  pale  straw  color.  Expanse, 
36  mm. 

Type. — ^Female,  No.  14237,  U.S.N.M.,  Tehuacan,  Mexico,  May, 
1911  (R.  Muller). 

Family  NOTOIX)NTn)iE. 
Genus  CERURA  Schrank. 

•  CSRURA  DUGNITMBNIA.  new  ipedM. 

Fore  wing  gray,  the  normal  white  ground  appearing  only  at  base 
below  median  vein  and  in  two  large  lunate  marks  in  the  submarginal 
line  above  veins  2  and  3.  Several  irregular  black  lines  across  the 
wing,  barely  discernible,  and  a  discal  mark;  submarginal  line  more 
distinct,  velvety  black  in  places,  especially  apically,  and  in  streaks 
beyond  cell  and  above  vein  1.  The  upper  streak  is  dislocated  inward 
and  edged  with  white;  the  lower  is  somewhat  lunate  and  also  edged 
with  white.  A  row  of  black  dote  in  the  fringe.  Hind  wing  grayish, 
darkly  on  the  veins  and  margin,  the  fringe  whitish  with  dark  spot- 
tings.  A  discal  dot  and  mesial  line  showing  through  from  beneath. 
Expanse,  32'mjn. 

Type. — One  male.  No.  13861,  U.S.N.M.,  Tehuacan,  Mexico,  Sep- 
tember, 1910  (R.  MtUler). 

Genus  SCHIZURA  Doubleday. 

SCUIZURA  DOSPBPPA,  iMW  ^edM. 

Fore  wing  reddish  gray;  base  shaded  with  blackish,  especially 
subcostally;  no  markings  beyond,  except  the  lower  half  of  the  outer 
line,  which  is  pale,  waved  and  slightly  bordered  with  blackish ;  sub- 
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terminal  line  distinct,  whitish,  waved,  edged  with  blackish,  forming 
a  white  speck  above  vein  2,  crossed  by  black  streaks  on  veins  2  to  4 
and  followed  by  shorter  streaks  above.  Hind  wing  white,  a  little 
yellowish  shaded;  a  black  spot  above  tomus  cut  by  a  pale  line. 
Expanse,  33  mm. 

Type. — ^Male,  No.  14076,  U.S.N.M.,  Iguala,  State  of  Guerrero, 
Mexico,  2,400  feet,  June,  1906  (W.  Schaus). 

Family  EUPTEROTIDiE. 
Genus  APATELODES  Packard. 

APATBLODBS  mAlTTHA,  new  tpedat. 

Gray,  the  body  dark  gray,  the  patagia  outlined  in  darker;  fore 
wing  with  the  inner  line  waved,  geminate,  obsolete  except  on  inner 
margin,  where  it  shows  as  two  whitish  ctisps  preceded  by  black; 
an  oblique  black  line  in  brown  shading  from  basal  third  of  costa, 
directed  toward  tomus,  which  it  does  not  reach;  discal  dot  a  whitish 
lunule;  mesial  line  brown-black,  angled  outward  over  the  discal 
mark,  crossing  the  obUque  streak  below,  not  wavy;  outer  line  crenu- 
late,  excurved  a  little  above;  a  submarginal  apical  white  line,  its 
lower  edge  broken  off  as  a  round  dot,  preceded  by  black,  longitudi- 
nally streaked;  fringe  concolorous  with  ground,  which  is  darker 
terminally.  Hind  wing  reddish  gray  with  a  curved  whitish  mesial 
Hne  and  dark  scaling  on  the  inner  margin.    Expanse,  34  nmi. 

Type. — ^Male,  No.  13914,  U.S.N.M.,  Zacualpan,  Mexico,  Augusl, 
1909  (R.  MuUer). 

APATXLODBS  DORAMIA,  new  ipMiM. 

Gray,  a  brown-black  band  on  posterior  edge  of  thorax;  abdomen 
densely  irrorated  with  brown.  Fore  wing  gray,  shaded  with  brown 
in  lower  part  of  median  space;  a  brown  spot  on  inner  margm,  cut  by 
an  outwardly  obUque  white  line;  an  obUque  white  line  from  basal 
third  of  costa,  directed  toward  tomus,  edged  with  brown;  discal 
mark  a  whitish  eUipse;  mesial  line  indicated  by  a  dark  dash  on  costa; 
outer  line  whitish,  not  wavy,  excurved  in  its  upper  third;  a  broken 
costoHSubapical  white  line,  preceded  by  two  heavy  black  dashes. 
Hind  wing  reddish  gray,  with  curved  mesial  white  line,  intensified 
on  inner  margin  and  bordered  there  by  brown  scaling.  Expanse, 
38  mm. 

Type. — ^Male,  No.  13915,  U.S.NJtf.,  Cuemavaca,  Mexico,  July, 
1906  (W.  Schaus). 

APATBLODBS  LBSCAMZA.  new  tpediS. 

Gray;  base  of  thorax  with  a  black  band;  abdomen  with  a  dorsal 
row  of  spots.  Fore  wing  dark  gray,  the  basal  area  lighter,  limited 
outwardly  by  a  line  formed  of  the  obUque  streak  on  inner  margin 
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and  the  oblique  costal  streak,  which  join;  inner  marginal  one  narrow, 
white,  preceded  and  followed  by  black;  costal  one  white,  shaded, 
followed  by  black,  the  two  meeting  in  a  point;  discal  dot  eUiptical, 
pale;  outer  line  whitish,  not  waved,  sharply  excurved  above,  dark- 
edged  within;  a  broken  whitish  costo-subapical  line  with  shaded 
black  streaks  within.  Hind  wing  reddish  gray,  with  a  faint  pale 
line  before  the  middle,  becoming  white  on  inner  margin  and  there 
edged  by  dark  scales.    Expanse,  32  mm. 

2Vp«— Male, No.  13916, U.S.N.M.,  Tehuacan, Mexico,  August,  1910 
(R.MCdler). 

APATBLODBS  BATIMA,  nam  ^edM. 

Cinereous  gray,  the  fore  wing  mottled  with  oUvaceous  brown;  spot 
on  inner  margin  brown,  divided  by  a  pale  hne;  inner  Une  brown, 
curved,  throwing  out  at  median  vein  an  obhque  streak,  directed 
toward  tomus;  mesial  line  brown,  shaded  near  the  inner  line;  discal 
mark  a  faint  pale  cloud;  outer  mesial  line  brown,  shaded,  sharply 
excurved  opposite  cell  and  again  slightly  at  submedian;  outer  line 
narrow,  blackish,  excurved  opposite  cell;  a  brown  cloud  on  outer 
margin  starting  below  the  costo-apical  white  dots,  which  are  pre- 
ceded by  brown.  Hind  wing  washed  with  dull  red,  with  mesial  whit« 
line,  preceded  by  a  faint  red  one,  all  intensified  on  inner  margin. 
•  Expanse,  44  mm. 

Type. — ^Female,  No.  13917,  U.S.N.M.,  Iguala,  State  of  Guerrero, 
Mexico,  2,400  feet,  June,  1906  (W.  Schaus). 

This  species  was  determined  as  new  by  Mr.  Schaus  and  sent  to  me 
for  description. 

APATBLODSS  BUXTCA,  new  ipedM. 

Brownish  tan-color;  tarsi  marked  with  brown.  Fore  wing  with 
the  inner  line  black-brown,  crenulate,  interrupted  in  the  middle, 
preceded  by  a  geminate  brown  spot  on  inner  margin;  inner  mesial 
line  brown,  wavy,  faint;  outer  mesial  line  brown,  clouded  on  inner 
margin  by  a  lai^e  irregular  patch;  outer  line  narrow,  black-brown, 
crenulate,  excurved  opposite  cell,  followed  by  patches  of  brown 
shading  below;  a  whit«  speck  submarginally  opposite  the  indentation 
on  the  outer  edge  of  the  wing;  terminal  shading  and  fringe  brown. 
Hind  wing  shaded  with  reddish,  the  inner  margin  marked  with  a 
white  cusp  and  brown  dashes.    Expanse,  46  mm. 

Type. — ^Male,  No.  13918,  U.S.N  .M.,  Cuemavaca,  Mexico,  June,  1906 
(W.  Schaus).. 

APATXLODBS  MIT.MA,  new  tpedat. 

Grayish  cameous;  a  velvety  brown  spot  on  collar  and  middle  of 
thorax,  expanding  on  posterior  edge;  fore  wing  with  a  mark  on  basal 
third  of  inner  margin  composed  of  two  superposed  spots  within, 
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followed  by  a  short  erect  line;  inner  line  brown,  outwardly  bent  on 
median,  then  to  inner  margin,  slightly  flexuons;  a  brown  cloud  on 
out^r  half  of  inner  mai^in,  rising  nearly  to  the  cell  and  joining  the 
faint  mesial  shade-band;  outer  line  brown,  dentate-lunulate,  excurved 
below  costa  and  parallel  to  outer  margin;  fringe  brown;  subapical 
mark  a  small  white  dot  well  below  costa.  Hind  wing  reddish  except 
at  base,  with  faint  pale  mesial  line,  which  bears  a  brown  spot  on  inner 
margin.    Expanse,  45  mm. 

Type. — ^Male,  No.  14030,  U.S.NJM.,  Jalapa,  Mexico  (Schaus 
collection). 

Mr.  Schaus  writes  that  this  species  is  under  A.  heptdloba  Druce  in 
the  British  Museum  collection,  but  that  it  is  really  distinct  from  that 
species. 

Family  GEOMETRIDiE. 

Genus  EPIRRHOE  Hubnep. 

BPIRRHOB  CAUSCATA,  new  ipedet. 

Fore  wing  gray,  rather  thinly  scaled,  with  a  broad  black  mesial 
band.  Other  markings  less  distinct.  Basal  space  dark,  limited 
outwardly  by  a  double  blackish  line;  median  band  limited  inwardly 
by  a  blackish  line,  coarsely  angulated  on  the  veins  and  interspaces, 
with  a  whiter  area  preceding  above  vein  1;  beyond  this  band  and 
below  vein  2,  a  red-brown  line;  outer  line  dark,  shaded,  waved, 
obsolete  centrally,  joining  at  tomus  a  broad  dark  marginal  shade, 
also  incised  centrally.  Hind  wing  white,  nearly  pure,  with  three 
black  dashes  on  inner  margin  and  a  subterminal  gray  shaded  line. 
Expanse,  30  mm. 

Type. — ^Male,  No.  14222,  U.S.N.M.,  Zacualpan,  Mexico,  Septem- 
ber, 1909  (R.  Mailer). 

Genus  EMMILTIS  HUbner. 

EMMILTIS  ORDINARIA,  new  species. 

Creamy  white,  slightly  gray-tinted  on  costa  and  veins;  lines  fine, 
wavy  pale  gray;  five  lines,  inner  and  mesial  well  spaced,  outer  three 
close  together  near  the  margin,  the  inner  of  these  three  a  Uttle 
blacker  and  more  dentately  waved;  a  minute  discal  dot;  fringe  dark. 
Hind  wing  similar,  the  inner  line  faint,  the  mesial  within  the  discal 
dot,  the  outer  three  less  closely  spaced  than  on  fore  wing.  Expanse, 
19  mm. 

Type. — ^Female,  No.  14223,  U.S.NJM.,  Orizaba,  Mexico,  Septem- 
ber, 1909  (R.  MOller). 
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Genus  PROGONODES  Warren. 

PROOOIf  ODBS  DIVXRSATA,  new  spedM. 

Green;  head  and  collar  white;  abdomen  white  with  dorsal  dark 
shading  and  tufts.  Fore  wing  with  the  costa  white,  powdered  with 
green;  a  broad  white  subbasal  band;  a  slender  mark  on  the  bent 
discal  vein;  an  outer  white  band,  excurved  over  the  discal  venules, 
its  inner  edge  dentate,  its  outer  edge  diffused  above  and  duplicated 
by  small  dentations,  narrow  at  veins  3  and  4,  broadly  diffused  to 
tomus  below  and  containing  an  upright  blackish  macular  shade;  a 
wavy  white  tertoinal  line;  fringe  outwardly  pale.  Hind  wing  simi- 
larly marked,  the  outer  line  less  dentate  inwaidly  and  running  up 
along  inner  margin  to  base,  the  black  marking  at  tomus  small. 
Elxpanse,  30  mm. 

Type. — ^Male,  No.  14224,  U.S.N.M.,  Tehuacan,  Mexico,  Septem- 
ber, 1910  (R.  MtUler). 

Genus  ISGHNOPTERIX  HUbner. 

ISCHNOPTBIUZ  CONSTAIVTIA,  new  speclM. 

Light  gray  with  a  russet  tinge,  irrorated  with  blackish;  inner  line 
black,  single,  erect  from  inner  margin  to  subcostal,  then  bent  at  a 
rounded  right  angle  to  costa  toward  base;  outer  line  oblique  from 
costa,  then  roundedly  bent  at  less  than  a  right  angle  to  inner  margin, 
arcuate  inward  between  veins  1  and  2,  with  a  point  on  vein  1;  a 
black  dash  parallel  to  costa  reaching  outer  margin  below  apex,  dif- 
fused below  and  with  whitish  suffusion  above  before  apex;  a  slight 
whitish  suffusion  near  tomus;  a  fine  terminal  black  line.  Hind  wing 
more  uniformly  russet-tinged,  with  a  whitish  dilution  at  apex;  a 
mesial  blackish  line  angled  in  the  discal  region  and  a  little  flexuous. 
Thorax  dark,  abdomen  gray,  collar  dull  ocher.    Expanse,  47  mm. 

Type. — ^Female,  No.  14225,  U.S.N Jii.,  Tehuacan,  Mexico,  Septem- 
ber, 1910  (R.MflUer). 

Genus  OPISTHOXIA  HUbner. 

OPISTHOXIA  CASSANDRA,  new  spedM. 

Russet  purple,  darker  on  the  outer  half  of  fore  wing;  a  yellow  bar 
on  costa  at  basal  third  and  a  larger  one  beyond  middle;  a  yellow  Une 
along  inner  margin,  expanding  triangularly  opposite  the  outer  costal 
spot;  fringe  russet  at  base,  yellow  outwardly.  Hind  wing  with  a 
subbasal  yellow  band  that  widens  into  a  costal  streak;  an  outer  costal 
spot;  termen  and  fringe  yellow,  the  outline  undulate;  surface  of  the 
wing  with  transverse  blackish  strigsa  and  some  leaden-colored  scales 
before  termen;  a  small  black  ocellus  with  yellow  ring  and  metalUc 
center  subapically ;  some  black  accompanying  the  submarginal  leaden 
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spot  below  vein  6.  Beneath  uniform  silky  whitish,  the  markings 
showing  by  transparency.    Expanse,  24  mm. 

Type. — ^Female,  No.  14226,  U.S.N3i.,  Misantla,  Mexico,  April, 
1911  (R.MuUer). 

This  may  be  a  variety  of  0.  lirnboguMata  Felder  with  the  basal  and 
terminal  markings  of  fore  wing  confluent. 

OPISTHOXIA  SALUBAA.  n&w  ipedM. 

Russet  purpUsh  gray,  the  markings  yellow,  shaded  with  orange; 
costa  diffusedly  yellow  from  base,  forming  a  large  triangular  mark 
subapically;  a  broad  band  from  beyond  middle  of  inner  margin  run- 
ning  upward  to  vein  4,  rounded  above  and  constricted  centrally; 
maigin  orange  shaded.  Hind  wing  with  the  basal  gray  area  sharply 
limited,  the  orange  yellow  disk  beyond  irrorated  with  purple  and 
metaUic  scales;  a  small  round  ocellus  subapically  and  still  smaller 
one  on  margin  below  vein  6;  area  around  upper  ocellus  somewhat 
clear  of  irrorations;  fringe  yellow.    Expanse,  26  mm. 

Type.— Female,  No.  14227,  U.S.N31.,  Misantla,  Mexico,  August, 
1910  (R.  Mailer). 

Genus  PHYLLODONTA  WTappen. 

PHTLLODOHTA  BICBRITA*  vmw  ipeelai. 

Gray  or  reddish;  in  one  specimen  the  reddish  color  is  confined  to 
the  basal  space,  in  the  other  it  covers  the  whole  wing;  inner  line 
curved,  wavy,  oUve  brown,  marked  with  glaucus,  becoming  blackish 
on  inner  margin;  a  short  oblique  brown  line  from  costa  mesially, 
ending  beyond  the  small  discal  dot;  outer  line  angled  below  costa, 
then  straight,  blackish,  lined  with  glaucus^  followed  by  small  brown 
triangular  marks;  apex  pointed ;  outer  margin  with  a  deep  sinus  below 
vein  3.  Hind  wing  reddish  gray  or  orange  gray,  with  dark  discal 
spot  and  mesial  band;  margin  broadly  gray,  separated  by  a  row  of 
spots  of  the  ground  color  from  an  outer  gray  band;  margin  with  a 
sinus  as  on  fore  wing.    Expanse,  44  mm. 

Cotypes. — ^Two  females,  No.  14296,  U.S.NJd!.,  Misantla,  Mexico, 
June,  1910  (R.  Mtlller);  Jalapa,  Mexico  (Schaus  collection). 

PHYLLODOHTA  PBRIBLBPTARIA,  n&w  ipaciei. 

Wood-brown,  finely  irrorate  with  dark  Brown;  lines  brown,  straight; 
inner  line  bent  at  right-angles  subcostally;  a  minute  discal  dot;  outer 
line  oblique,  without  angulation,  sending  a  long  ray  toward  cell 
subcostally;  an  erect  shade  from  tomus;  outer  margin  projecting 
centrally,  incised  between  the  veins  below.  Hind  wing  with  a  line 
very  near  the  base;  mesial  line  straight,  distinct;  area  beyond  it 
slightly  purplish  shaded,  darker  at  the  anal  angle;  margin  as  on  fore 
wing.    Expanse,  38  mm. 

Type. — ^Female,  No.  14297,  U.S.N.M.,  Misantla,  Mexico,  July,  1910 
(R.  Mtlller). 
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Genus  DIGONODES  Wappen. 

DIOONODBS  GNORIMARZA.  atw  ijaclii. 

Dark  umber  brown;  the  veins  of  fore  wing  lighter;  inner  lj[ne  slightly 
curved,  whitish,  edged  vdthout  with  a  black  shading;  discal  mark  a 
black  ellipse,  its  center  nearly  occluded;  outer  line  angled  at  vein  4, 
incurved  above  and  below  the  angle,  fine,  white,  with  narrow  black 
edging;  outer  margin  irregular,  with  prominences  at  vein  4,  vein  6, 
and  apex.  Hind  wing  grayer  brown,  with  roimd  dark  discal  dot; 
outer  mesial  dark  line  with  pale  outer  border,  angled  at*  vein  4. 
Expanse,  49  mm. 

Type. — ^Female,  No.  14243,  U.S.N.M.,  Orizaba,  Mexico,  August, 
1910  (R.  Muller). 

DIOONODBS  AOOIf  ARIA, 


Light  wood-brown,  but  heavily  mottled  with  blackish  brown,  the 
mottlings  generaUy  completely  confluent  in  the  outer  part  of  the 
median  space;  inner  line  wavy,  clouded,  partly  lost  in  the  mottlings; 
a  discal  black  ringlet;  outer  line  projecting  in  the  middle,  wavy,  edged 
without  by  a  slightly  paler  line,  which  in  dark  specimens  forms  the 
outer  edge  of  the  shaded  median  space;  margin  pale  but  mottled 
with  dark  and  with  a  dark  subapical  patch.  Hind  wing  similar  to 
fore  wing,  the  markings  less  pronoimced;  discal  dot  black;  outer  line 
crenulate,  preceded  by  dark  shading;  margin  more  clear  of  mottlings 
than  the  rest  of  the  wing.  The  outer  margins  of  both  wings  are 
entire,  without  angulations.    Expanse,  39-41  mm. 

Cotypes. — One  male,  six  females.  No.  14294,  U.S.N Jkf .,  Cuemavaca, 
Mexico,  Jime,  1906  (W.  Schaus);  Santa  Rosa,  State  of  Vera  Cruz, 
Mexico,  August,  1906  (W. Schaus);  Zacualpan, Mexico,  August,  1910 
(R.  Muller) 

Genus  PARAGON  I A  HUbnep. 

PAHAOOmA  TISBLAASIA,  n«w  ipeelai. 

Pale  wood-brown ;  both  wings  densely  mottled  with  dark  red-brcwn 
from  base  to  outer  line,  finely  strigose  beyond ;  inner  line  dark  brown, 
bent  subcostally,  slightly  flexuous;  a  small  round  discal  dot;  a  semi- 
circular purple-brown  patch  on  costa  before  apex,  from  which  the 
outer  line  is  disconnected,  but  becomes  distinct  below;  brown,  slender, 
sending  out  lines  along  the  veins,  the  spaces  between  filled  with  large 
olive  patches;  a  submarginal  row  of  olive  patches,  larger  toward 
tornus.  Hind  wing  ynih  the  mesial  line  followed  by  purplish  and 
stained  with  olive;  submarginal  line  olive,  widening  toward  tornus; 
a  slight  angulation  in  the  middle  of  each  wing;  antennae  of  male 
simple.    Expanse,  37  mm. 

Type. — ^Male,  No.  14295,  U.S.N Ji.,  Zacualpan,  Mexico,  January, 
1911  (R.  MQller). 
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Genus  APICIA  Guen^e. 


Fore  wing  with  the  apex  pointed,  the  outer  margin  angled  at  vein 
4;  straw-color,  more  or  less  distinctly  tinged  with  brown;  lines  nearly 
straight,  approximating  on  inner  margin,  whitish,  edged  with  brown 
within,  the  brown  edging  usuaUy  more  obvious  than  the  line  itself;  a 
rounded  black  discal  dot ;  basal  and  terminal  spaces  dusted  with  purplish 
black  irrorations,  which  form  large  clouded  spots,  one  in  center  of 
basal  space,  three  following  outer  line  and  one  within  the  angle  of  the 
outer  margin.  These  spots  are  sometimes  confluent,  sometimes  faint. 
Hind  wing  with  a  single  mesial  line,  followed  by  a  central  spot, 
which  may  be  duplicated  toward  inner  margin  or  have  small  patches 
toward  apex  and  outer  margin;  discal  dot  present  or  absent.  Ex- 
panse: Male,  31  nam.;  female,  37  mm. 

Two  males  are  dark  rusty  brown  with  the  patches  pale  purplish 
and  confluent.  The  females  are  both  pale,  with  the  patches  pale 
purplish  and  confluent,  but  faint. 

Cotypes. — Nine  males,  two  females.  No.  14244,  U.S.N Jkf.,  Mexico 
City,  Mexico,  February,  May,  June,  September,  October,  December, 
1908,  1909,  1910  (R.  Mtiller). 

Mr.  Schaus  kindly  examined  both  sexes  of  this  species.  The 
female  he  found  to  resemble  Therina  ascolia  Druce,  while  the  male 
might  be  easily  mistaken  for  one  of  the  forms  of  the  female  of  Apida 
distycharia  Ouen6e.  The  species  comes  very  close  to  Tetrads  pago- 
naria  Schaus,  which  is  represented  in  the  collection  by  females 
without  any  traces  of  the  purplish  patches.  In  the  females  of  ischy- 
rizoaria  before  me  the  purplish  markings  are  much  fainter  than  in 
the  males,  and  it  is  possible  that  they  may  disappear. 

Genus  THERINA  HUbner. 

•  # 

THSRINA  CAUDARIA.  new  spedea. 

Wings  semitranslucent  pale  brownish  straw-color,  densely  irrorate 
with  purple  brown;  lines  purple  brown,  edged  with  dark  ocher,  nar- 
row, slightly  spotted  on  the  veins,  the  outer  line  incurved  a  httle 
below  cell;  a  dark  discal  mark.  Hind  wing  with  a  single  outer 
mesial  line  like  those  on  fore  wing.    Expanse,  35  mm. 

Cotypes. — ^Three  females.  No.  14245,  U.S.N.M.,*Zacualpan,  Mexico, 
August,  1909,  1910  (R.  Muller). 

Genus  THYGODES  Guen6e. 

TRTOODBS  SIMPUdSSIMA,  n«w  spedea. 

Wings  translucent  whitish,  thickly  irrorated  with  pale  gray,  the 
irrorations  largely  confluent;  fore  wing  with  two  lines  of  gray, 
wavy,  approximate,  subparallel;  hind  wing  with  a  single  mesial  line; 


ira  1885.  ySW  LEPIDOPTEBA  FROM  MEXICO— DYAR.  89 

a  dark  line  on  margin  of  both  wings;  outer  margin  angled  at  vein 
4  on  both  wings.    Expanse,  36  mm. 

Type. — ^Female,  No.  14246,  U.S.NJkf.,  Orizaba,  Mesdco,  Novem- 
ber, 1907  (R.  MuUer). 

Genus  METANEMA  Guen^e. 

MBTANBIAA  UOAUJA,  n«w  spedM. 

Qrange-ocherous,  darker  on  the  margin;  lines  of  fore  wing  straight, 
parallel,  oblique,  purplish  brown;  a  small  discal  dot;  outer  margin 
angled  at  vein  5,  the  part  above  the  angle  slightly  excavate.  Hind 
wing  with  discal  dot  and  faint  reddish  outer  mesial  line,  the  margin 
slightly  angled.    Expanse,  29  mm. 

Type. — ^Male,  No.  14247,  U.S.NJkf.,  Zacualpan,  Mexicp,  August, 

1909  (B.  MtUler). 

Genus  ACANTHOPHORA  Hulst. 

ACAHTHOPHORA  MTTBLLBRI,  new  Bpedea. 

White,  speckled  with  black.  .  Collar  lined  with  black  behind ;  abdo- 
men spotted;  tarsi  broadly  ringed.  Fore  wing  with  numerous  stri- 
gose  spots,  which  are  clustered  more  densely  in  the  regions  of  the 
usual  transvense  lines;  a  terminal  row  of  spots.  Hind  wings  lightly 
spotted,  the  spots  grayish  except  along  the  margin.  Beneath  both 
wings  are  lightly  spotted,  the  spots  tending  to  form  an  outer  mesial 
row.    Expanse,  36  mm. 

Type. — Female,  No.  14248,  U.S.N.M.,  Mo'bano,  Mexico,  August, 

1910  (R.  Mailer). 

Genus  PIGIA  Guen^e. 

PIOZA  CALOTIS,  n«w  ipeelai. 

Ground  color  white  with  an  ocherous  tint  about  the  lines;  basal 
space  powdered  with  brown;  inner  line  single,  brown,  angled  in  cell, 
a  little  waved  only  below;  median  vein  and  venules  brown-lined; 
discal  cross-vein  brown ;  median  line  straight,  sharply  angled  at  vein 
6,  foUowed  by  a  fainter  parallel  line,  in  the  female  by  two  such; 
these  duplicate  lines  are  finely  dentate  on  the  veins ;  outer  line  slen- 
der, brown,  angled  at  vein  6,  incurved  below,  then  outcurved  and 
inward  again  at  submedian  fold;  a  brown  line  from  apex  touches 
the  angle  at  vein  6,  most  evident  in  the  female;  terminal  space  below 
this  dash  filled  in  with  brown  except  for  a  series  of  lunate  submarginal 
intravenular  white  patches ;  a  fine  brown  terminal  Une.  Hind  wing 
similarly  ornamented;  two  mesial  lines,  the  second  followed  by  a 
single  Une  (in  the  male)  or  by  two  (in  the  female) ;  outer  line  irregu- 
lar, the  terminal  space  filled  with  brown  scaling  except  for  the  sub- 
marginal  spots.    Expanse,  18-19  mm. 

Cotypes. — ^Two  males.  No.  14284,  U.S.N.M.,  Iguala,  State  of  Guer- 
rero, Mexico,  June,  1906  (W.  Schaus) ;  one  finale,  Tehuacan,  Mexico, 
September,  1909  (B.  MOller). 
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HEMITHEINOPSIS,  new  genus. 

Fore  wing  with  vein  3  from  well  before  4;  5  from  middle  of  cross- 
vein;  6  from  end  of  cell;  a  long  accessory  cell  formed  from  the  anas- 
tomosis of  11  and  12  with  the  stalk  of  7-8  and  crossed  by  9  which  is 
weak;  7  from  the  accessory  cell;  8-9  stalked  from  its  end;  10  from 
the  accessory  cell  near  its  end;  11  from  it  also;  12  arising  from  base, 
but  leaving  the  accessory  cell  before  the  anastomosis.  Hind  wing 
.with  vein  5  absent,  6  and  7  separate,  8  anastomosing  with  subcostal 
to  beyond  middle  of  cell.  Legs  slender;  hind  tibisB  with  four  spurs 
and  a  groove  containing  a  hair-pencil.     Antenn»  of  male  bipectinate. 

Oenotype. — HemUheinopais  pteroglauca,  new  species. 

This  genus  falls  in  the  GeometrinsB  according  to  Prout^  or  the 
FemaldellinsB  according  to  Hulst,'  but  does  not  seem  at  all  allied 
to  the  latter. 

HBIOTHEIKOPSIS  PTBROOLAUCA,  ii«w  ipedM. 

Head  and  thor^  tinged  with  green,  abdomen  whitish.  Fore  wing 
pale  yellow-green,  faintly  mottled  with  white;  two  straight,  parallel^ 
white  lines,  oblique,  the  inner  from  inner  third  of  inner  margin  to 
middle  of  costa,  the  outer  from  outer  third  of  inner  margin  to  costa 
close  to  apex.  Hind  wing  white  with  a  very  faint  greenish  tinge. 
Expanse,  29  mm. 

Type. — ^Male,  No.  14290,U.S.N.M.,Zacualpan,  Mexico,  September, 
1909  (R.  Mftller). 

HBMITUSINOPSIS  PTBROCHRA.  new  tpeciei. 

Thorax  tinged  with  ocher  brown,  darkest  in  front:  abdomen  white- 
Fore  wing  pale  ocher  brown,  finely  irrorated  with  darker;  two  par- 
allel pale  lines  as  in  the  preceding  species,  edged  toward  the  center 
with  darker  brown,  which  is  a  little  intensified  on  the  veins.  Hind 
wing  creamy  whitish,  semitransparent.    Expanse,  29  mm. 

Type. — ^Male,  No.  14291,  U.S.N.M.,  Zacualpan,  Mexico,  February, 
1911  (R.  Mtlller). 

Genus  ANNEMORIA  Packard. 

ANHXMORIA  ORTHOORAMMAt  imw  ■>«!■■■ 

Fore  wings  green,  finely  irrorated  with  transverse  white  strigse; 
two  parallel  broad  white  bands,  the  outer  reaching  the  costa  close  to 
apex.  Hind  wing  tinted  with  green  except  in  an  outer  mesial  line. 
Expanse,  29  mim. 

Cotypes. — ^Male  and  female.  No.  14287,  U.S.N.M.,  Afineras  de 
Zacualpan,  December,  1910,  March,  1911  (R.  Mdller). 

Similar  to  A.  histriaria  Packard,  but  the  white  bands  on  fore  wing 
are  broader. 

>  Oen.  Ixia.,  Lep.,  103  faso.,  1010,  p.  10. 
■Tmns.  Amer.  Bnt.  800.,  toL 2^  1886, p.  M0. 
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Genus  BLECHROMA  M68chler. 

BLBCHROMA  TX8STIOMABU,  IMW  ipaciei. 

Both  wings  green,  marked  with  purple  brown  lines:  Fore  wing 
with  the  costa  brown,  especially  beneath;  an  inner  line  strongly 
crenulate,  tending  to  form  points  at  the  ends  of  the  indentations;  a 
large  roimd  discal  mark  surrounded  by  crenulations,  being  the  upper 
segments  of  two  lines  that  join  above  it;  outer  line  similar  to  the 
inner,  more  strongly  crenulate  and  largely  obsolete  except  the  dots 
at  the  ends  of  the  indentations,  appearing  as  two  alternating  rows  of 
dots,  the  inner  one  nearest  the  costa  larger  and  blurred.  Hind  wing 
with  traces  of  both  lines  adjoining  the  inner  margin  and  faiat  indica- 
tions beyond;  a  row  of  small  terminal  dots  on  both  wings.  Expanse, 
27  mm. 

Type.— Male,  No.  14288,  U.S.N.M.,  Misantla,  Mexico,  May,  1910 
(R.  Mailer). 

The  specimen  was  examined  by  Mr.  Schaus,  who  states  that  the 
species  is  in  the  British  Museum  without  name. 

Genus  RACHEOSPILA  Guen^e. 

SACHXOSPILA  MAirOSllOlfA,  iMW  ipaciei. 

Vertex  of  head  white,  front  purple;  body  green,  the  abdomen  with 
large  dorsal  white  spots  edged  with  purple.  Wings  green;  fore  wing 
with  the  costa  narrowly  purple;  three  dots  in  a  curved  line  repre- 
senting the  inner  line;  a  roimd  discal  spot;  seven  dots  representing 
the  outer  line,  a  little  alternately  waved.  Hind  wing  with  discal  dot 
and  traces  of  an  outer  row  of  dots.  Both  wings  with  a  narrow  red 
terminal  line,  the  fringe  white.    Expanse,  25  mm. 

Type.— Female,  No.  14289,  U.S.N.M.,  Misantla,  Mexico,  May,  1910 
(R.  Mailer). 

Mr.  Schaus  examined  the  specimen  and  labeled  ijt  ^*  RacheospiUi^ 
sp.,  not  in  British  Museum." 

C^NOSYNTELESf  new  genus. 

Fore  wing  with  vein  3  well  before  4;  5  from  the  middle  of  the  cross- 
vein;  6  from  the  end  of  the  cell;  7-10  stalked,  without  accessory  cell, 
8  and  9  running  to  the  costa  well  before  apex  (nearer  the  apex  in  the 
male  than  in  the  female) ;  11  from  the  cell;  12  free.  Hind  wing  with 
vein  5  distinct,  from  the  middle  of  the  cross-vein;  6  and  7  stalked;  8 
free  from  the  cell  but  running  very  close  to  it  in  the  middle.  Anten- 
nsB  of  the  male  thickened  and  flattened;  somewhat  so  also  in  the 
female.  Vestiture  long,  hairy.  Hind  tibi»  with  one  pair  of  spurs. 
Eyes  moderate.    Palpi  hardly  exceeding  the  front. 

Oenolype. — Cmnoeynlelea  haploaria,  new  species. 
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This  genus  falls  in  the  Brephinse,  both  by  Hulst's  and  Front's 
tables,  where  I  feel  obliged  to  leave  it,  though  the  appearance  of  the 
single  species  is  quite  unlike  that  of  the  other  Brephinsd. 

CSNOSmTELBS  HAPLOARIA,  ntw  ipaciei. 

Gray;  fore  wing  and  thorax  thickly  gray-powdered  on  a  whitiah 
ground,  which  appears  narrowly  edging  the  lines  outwardly  from  the 
median  space;  lines  dark  gray,  densely  but  coarsely  waved,  the  inner 
bent  on  median  vein,  the  outer  nearly  straight;  a  small  black  discal 
dot  near  the  outer  line.  Hind  wing  grayish,  darker  on  the  margin, 
with  a  dark  mesial  shaded  line  followed  by  whitish.  Expanse,  32— iO 
mm.    Abdomen  with  a  dull  ochraceous  tint. 

Cotypes. — ^Two  males,  four  females.  No.  14293,  U.S.N.M.,  Tehuacan, 
Mexico,  June,  1910;  Zacualpan,  Mexico,  August,  1909  (B.  Mtkller). 

Genus  CCENOCHARIS  Hulst. 

CaBirOCHASIS  HOPUTASIA,  imw  ipaciei. 

Whitish  gray  at  base,  along  costa,  in  a  subapical  dash  and  discal 
mark,  the  rest  of  the  wing  cameous  gray;  basal  space  limited  out- 
wardly by  a  black  line,  dentate  on  vein  1  and  in  cell,  obsoletely 
traversing  the  whitish  costal  area;  discal  mark  partly  surrounded  by 
black,  angular,  narrow  in  the  male,  broader  in  the  female;  an  outer 
double  blackish  line,  distinct  only  below,  washed  and  shaded  along 
the  veins  above;  a  dark  terminal  line  in  the  female.  Hind  wing 
fuscous  stained,  with  a  mesial  dentate  blackish  slender  line,  followed 
by  a  dilution  of  the  ground  color.  This  mark  not  visible  in  the 
female.  Beneath  pale  grayish,  shining,  immaculate.  Expanse: 
Male,  29  mm. ;  female,  33  mm. 

Cotypes. — Four  males,  one  female,  No.  14228,  U.S.N.M.,  Tehuacan, 
Mexico,  Jime,  September,  and  October,  1910  (R.  Mtiller). 

Genus  ALOIS  Curtis. 

ALOIS  CRXTAFUITDA,  hbw  9pddm. 

Chalky  whitish,  irrorated  with  black  and  ocherous  brown;  head 
and  thorax  dark;  abdomen  pale  with  dorsal  spottings.    Fore  wing 
with  the  basal  space  solidly  filled  in  with  dark  irrorations,  leaving  a 
narrow  dilution  before  the  inner  line ;  a  collection  of  irrorations  in  the 
center  of  costa;  outer  line  slender,  black,  finely  denticulate,  incurved 
below  vein  2 ;  apex  with  several  patches  of  black  and  brownish,  leav- 
ing an  irregular  subapical  mark  of  the  ground  color;  subterminal  line 
whitish,  wavy,  contrasted  among  the  dark  patches  above,  lost  below; 
r)w  of  tenninal  black  dots  between  the  veins.    Hind  wing  simi- 
irrorated,  with  small  dark  discal  dot  and  mesial  denticulate  sub- 
ilar  line,  lost  above;  below  it  on  inner  margin  a  black  dot  fol- 
d  by  orange  scales;  terminal  area  grayish  clouded,  relieving  a 


£ 


HO.  1885.  TUBW  LEPIDOPTERA  FROM  MEXIOO^DTAB.  93 

whitish  line,  irregularly  undulate;  black  intervenular  spots  connected 
by  a  fine  terminal  black  line.    Expanse,  35  mm. 

Tyye.— Male,  No.  14229  U.S.N.M.,  Misantla,  Mexico,  June,  1910 
(B.  MtUler). 

ALCIS  BLPmATA,  a«w 


Thorax  dark,  blackish  gray;  abdomen  brown-gray.  Fore  wing 
blackish-shaded  over  a  gray  groimd,  which  appears  with  a  reddish  tint 
in  a  quadrate  area  beyond  cell  and  below  middle  of  outer  margin; 
lines  lost  in  the  general  shading,  the  inner  faintly  traced,  the  outer 
excurved  beyond  the  discal  dilution;  a  black  elliptical  discal  mark; 
discal  veins  black-lined;  subterminal  line  whitish,  wavy  and  flexuous. 
Hind  wing  with  a  straight  dark  shade  across  cell;  a  minute  discal 
dot;  an  outer  curved  black  line,  followed  by  a  fainter  duplication;  a 
submarginal  dark  irregularly  wavy  line  preceded  and  followed  by  faint 
whitish  macular  shadings.  Expanse,  30  mm. 
•  Type. — ^Female,  No.  14230,  U.S.N.M.,  Tehuacan,  Mexico,  Septem- 
ber, 1910  (R.  Mailer!). 
Possibly  this  is  the  female  of  the  following  species. 

ALOIS  mTBRBItUmUfiA,  nair  vpedM. 

Thorax  dark,  blackish  gray;  abdomen  brown-gray.  Fore  wing 
rather  dark  gray,  reddish  brown  in  lower  third  of  median  space, 
beyond  cell  and  distinctly  and  broadly  so  on  termen;  lines  black, 
rather  broad,  single;  inner  line  excurved  at  cell,  then  retracted  to 
basal  fourth  of  inner  mai^in;  a  faint  mesial  shade  line  with  black 
inception  on  costa;  an  occluded  black  discal  ringlet;  outer  line 
excurved  over  cell,  strongly  incurved  below,  cut  by  black  dashes  on 
veins  3  and  4;  these  dashes  join  the  black  subterminal  line,  which  is 
far  from  mai^in  and  near  the  outer  line;  it  is  subparallel  to  the  outer 
line  but  less  strongly  flexed  and  followed  by  a  faint  dilution  before  the 
brown  terminal  area.  Hind  wing  with  a  straight  dark  shade  across 
cell;  a  minute  discal  dot;  an  outer  curved  black  line  followed  by  a 
faint  duplication ;  a  submarginal  dark  irregularly  wavy  line  followed 
by  a  faint  dilution,  the  termen  brown  shaded.    Expanse,  29  nmi. 

Catypes. — Thirty-four  males.  No.  14231,  U.S.N.M.,  Tehuacan,  Mex- 
ico, June,  August^  and  September,  1910  (K.  MMer). 

Family  LASIOCAMPID-aE. 

Genus  CLAPHE  WTalker. 

CLAPHB  JYSTAMMA,  nair  ipaciei. 

Fore  wing  light  gray,  overspread  with  brown;  subbasal,  inner  and 
outer  lines  gray-black,  doubled,  shaded,  the  veins  also  partly  black- 
lined;  submarginal  line  a  row  of  closely  placed  and  rather  large  dots, 
with  an  inflexure  opposite  cell  and  submedian;  a  row  of  brown 
spots  in  the  fringe.    Hind  wing  dull  yellowish,  the  basal  half  shaded 
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with  red;  a  blackish  shaded  mesial  band,  broad  on  costa,  becoming 
obsolete  below;  a  subterminal  row  of  spots  as  on  fore  wing,  becoming 
obsolete  at  anal  angle.  Thorax  and  base  of  abdomen  blackish  gray 
with  some  red  intermixed;  abdomen  mostly  dull  reddish.  Expanse, 
33-34  mm. 

Cotypes. — ^Males,  No.  13954,  U.S.N.M.,  Orizaba,  Mexico,  Novem- 
ber, 1910  (R.  MftUer);  Ciordoba,  Mexico,  May,  1906  (W.  Schaus). 

Mr.  Schaus  compared  the  Cordoba  specimen  and  marked  it  "Claphe 
boresa  Schs.  ?  larger  than  the  specimen  in  the  British  Museum.''  The 
species  is  allied  to  Claphe  boresa,  but  differs  in  detail. 

Superfamily  TINEOIDEA. 

Family  NOLED^. 
Geuus  RCESELIA  HUbner. 

ROBSBUA  PBDAHTA,  atw 


Fore  wing  grayish  white;  inner  line  slender,  brown,  roundedly 
angled  on  median  vein;  a  dark  shade  along  costa,  most  distinct 
mesially;  outer  line  oblique  from  costa  over  the  discal  venules,  then 
bent  and  reentrant  at  vein  2,  then  oblique  and  double  to  middle  of 
inner  margin;  subterminal  line  black,  shaded,  oblique  and  waved 
from  outer  third  of  costa,  incurved  opposite  median  vein,  then 
thickened  and  below  paralleled  to  outer  margin;  irregular  marginal 
brown  stains  except  at  apex.  Ilind  wing  fuscous  shaded,  lighter  on 
the  disk.     Expanse,  28  mm. 

Type.— Female,  No.  14032,  U.S.N.M.,  Misantla,  Mexico,  May,  1910 
(R.  Mttller). 

Family  COCinADllDM. 
Genus  EUCLEA  HUbner. 

SnCLBA  POASICA,  amw  ipaciei. 

Dark  brown,  broadly  darker  on  termen  and  below  cell;  discal 
mark  elongate,  dark  brown;  a  straight  subapical  silver  dash  at  the 
edge  of  the  dark  termen;  an  elliptical  patch  of  reddish  raised  scales 
above  the  middle  of  the  inner  margin.  Ilind  wing  lighter  brown. 
Expanse,  27  mm. 
.  Typ^.— Male,  No.  14078,  U.S.N.M.,  Mount  Poas,  Costa  Rica,  May, 
1909  (W.  Schaus). 

SnCLSA  DISTRAHXNS,  nt&w  ipaciei. 

Dark  velvety  brown,  with  darker  streaks  at  base  and  within  the 
two  silveiy  streaks;  discal  dot  round,  dark  brown;  subapical  silvery 
mark  straight,  followed  by  a  lightening  of  the  ground;  subbasal  sil- 
very line  straight,  slightly  outwardly  oblique  below,  followed  by  an 
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illy  defined  light  reddish  patch;  veins  outwardly  lined  in  dark. 
Hind  wing  lighter  brown.    Expanse,  27  mm. 

Type.— Male,  No.  14079,  U.S.N.M.,  Sixola  River,  Costa  Rica, 
December  3,  1909  (W.  Schaus). 

EUCLSA  BUSCn,  new  ipaciei. 

Thorax  dark  red-brown;  abdomen  blackish  brown.  Fore  wing 
blackish  brown  with  a  thin  semihyaline  aspect  between  all  the  veins 
over  the  disk;  apex  red  brown,  as  also  the  extreme  tip  of  outer  mar- 
gin; a  fine  red-brown  line  the  length  of  vein  1 ;  a  faint  pale  line  par- 
allel to  the  outer  margin,  within  which  on  the  discal  venules  is  a  small 
pale  area;  discal  dot  black,  elongate;  subapical  silveiy  mark  com- 
posed of  two  or  three  dots;  subbasal  silveiy  mark  a  slender  line, 
oblique  in  its  general  course  and  strongly  looped  inward  in  its  middle. 
third.  Hind  wing  blackish  brown,  reddish  shaded  on  the  costa. 
Expanse,  21  mm. 

Type.—UeXey  No.  14286,  U.S.N.M.,  Cabima,  Panama,  May,  1911 
(A.  Busck). 

I  have  named  this  species  in  honor  of  Mr.  August  Busck,  the 
collector. 

Genus  METRAGA  Walker. 

BfSTRAOA  COLLB,  new  spedea. 

Blackish  brown,  lighter  over  the  disk,  relieving  the  round  blackish 
discal  spot;  subbasal  line  violaceous  silveiy,  preceded  and  followed 
by  velvety  black;  subapical  line  also  violaceous  silvery  but  slender 
and  indistinct;  a  curved  dark  line  connecting  them.  Hind  wing 
chocolate  brown.    Expanse,  21  mm. 

Type.—UsAe,  No.  14080,  U.S.N.M.,  Carillo,  Costa  Rica,  October 
1908  (W.  Schaus). 

MBTSAOA  BTRHB,  n&w  wpedm. 


Sandy  yellowish  brown;  a  narrow  pale  line  nearly  parallel  to  outer 
maigin  at  outer  third  of  wing,  indistinct  except  centrally;  fringes 
pale.    Hind  wing  uniform  brown.    Expanse,  17  mm. 

Type. — ^Male,  No.  14081,  U.S.N.M.,  Sixola  River,  Costa  Rica,  March, 
1909  (W.  Schaus). 

Genus  SEMYHA  Walker. 

SXSCTRA  BVCHARISTA,  nair  spedea. 

Reddish  brown;  subbasal  silveiy  line  at  inner  fourth  of  wing, 
showing  two  angles,  the  points  and  ends  of  the  line  slightly  enlarged, 
making  four  spots  imited  by  a  zigzag  line;  a  red  patch  in  the  upper- 
most angle;  outer  line  de&ied  by  black  within,  oblique  outwardly 
on  costa,  angled  inward  on  median,  followed  by  a  purplish  shade  that 
makes  digitate  projections  on  the  middle  third  of  the  wing;  subter- 
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minal  line  curved  at  apex,  silvery,  cutting  off  a  dark  brown  patch  at 

apex,  then  obliquely  toward  inner  margin,  but  lost  below;  an  angular 

velvety  brown  patch  between  this  and  the  digitate  projections  near 

middle  of  wing.    Hind  wing  red-brown.    Expanse,  25  mm. 

Type.— Female,  No.    14082,  U.S.N.M.,   "unf.  Br&il."    (collector 

unknown). 

NAROSOPSIS,  new  genus. 

AntennsB  of  the  male  bipectinated  at  the  basci  the  terminal  third 
coarsely  serrate;  palpi  upturned  to  the  middle  of  the  front,  thick, 
the  end  joint  short;  veins  2  and  3  of  fore  wing  well  separated;  spurs 
of  the  mid  tibiae  long  and  distinct;  vein  7  of  fore  wing  from  the  cell; 
thorax  with  posterior  truncated  tuft. 

Oenotype. — Narosopsis  leucospila,  new  species. 

NAROSOPSIS  LSUCOSPQA,  mm  wgtdm. 

White;  fore  wing  outwardly  shaded  with  purplish  brown  in  which 
are  scattered  blackish  scales  forming  a  line  from  costa  before  apex 
toward  tomus.  Hind  wing  grayish  shaded,  especially  on  the  veins. 
Expanse,  17  mm. 

Type— Male,  No.  14083,  U.S.N.M.,  Sixola  River,  Costa  Rica, 
September,  1909  (W.  Schaus). 

Genus  EUPROSTERNA  Dyar. 

BUPROSTXIUf  A  HOSIA,  nsw 


Bronzy  brown,  the  apex  purplish  brown,  shaded;  two  indistinct 
parallel  dark  lines  across  the  wing.  Hind  wing  dark  chocolate 
brown.     Expanse,  17  mm. 

ri/p«.— Male,  No.  14084,  U.S.N.M.,  Carillo,  Costa  Rica,  August  2, 
1909  (W.  Schaus). 

Genus  NATADA  Walker. 

If  ATADA  laCHORTA,  n0W  tpMtot. 

Head  and  collar  shaded  with  orange;  else  carneous  brown;  fore 
wing  lustrous  sUky  brown  with  transverse  impressed  lines,  some- 
what irrorate  with  dark  scales,  the  base  and  anal  angle  with  a  slight 
orange  tint,  the  apex  purplish;  outer  margin  shallowly  emarginate 
on  upper  half.     Hind  wing  uniform  brown.     Expanse,  25  nmi. 

7V/>£r.— Male,  No.  14085,  U.S.N.M.,  Esparta,  Costa  Rica,  May  26, 
1908  (W.  Schaus). 

NATADA  WOXUUl,  ntw 


Head  and  collar  broadly  yellow,  the  color  invading  the  center  of 
the  thorax;  rest  of  thorax  dark  purplish  brown;  fore  wing  of  the 
same  dark  brown;  a  blackish  patch  at  lower  angle  of  cell  and  one 
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on  inner  margin  below  it;  region  around  these  marks  somewhat 
darker  shaded;  a  dark  line  from  outer  fourth  of  costa  curves  outward 
to  outer  margin  above  tomus  with  a  branch  obliquely  inward  to 
inner  margin  beyond  middle.  Hind  wings  and  abdomen  light  silky 
brown.    Expanse,  28  mm. 

Type. — ^Male,  No.  14086,  U.S.N.M.,  Sixola  River,  Costa  Rica,  March, 
1909  (W.  Schaus). 

Genus  EPIPEROLA  Dyar. 

SPIPBROLA  CONFORMIS.  naw  ipaciei. 

Dark  purplish  brown;  a  pale  oblique  line  from  costa  before  apex 
to  middle  of  inner  msj^in;  beyond  it  the  groimd  color  is  lighter  than 
within.    Hind  wiQg  brown,  lighter  at  the  base.    Expanse,  24  mm. 

Type.— Male,  No.  14087,  U.S.N.M.,  Colima,  Mexico  (J.  Doll). 

SPIPBROLA  PAn>A,  naw  ipaciei. 

Ocherous  whitish;  thorax  intermixed  with  brown  and  blackish- 
tipped  scales.  Fore  wing  densely  irrorated  with  brown,  nearly  ob- 
scuring the  ground  color,  which  shows  most  along  the  margin  and 
in  lined  at  the  base;  a  roimded  dark  discal  dot;  a  m^ial  curved  line, 
slender,  pale,  parallel  to  the  outer  margin  though  remote  from  it, 
slightly  defined  by  darker  inwardly  and  followed  by  a  broad  brown 
shade;  fringe  dark,  but  lighter  at  the  anal  angle.  Hind  wing  of  the 
pale  groimd  color,  with  a  small  dark  patch  at  the  anal  angle.  Ex- 
panse, 16  nmi. 

Type.—Mele,  No.  14286,  U.S.N.M.,  Trinidad  River,  Panama,  May. 
1911  (A.  Busck). 

Genus  PEROLA  Walker. 

PSROLA  PRODUCTA*  a«w  ipaciei. 

Fore  wing  long,  produced,  the  outer  mai^in  strongly  oblique,  the 
inner  maj^in  short;  yellowish  ocher,  the  costa  broadly  shaded  with 
red-brown;  two  parallel  bands  of  this  color  from  either  side  of  apex 
to  inner  margin  near  base,  the  submarginal  band  fainter  than  the 
mesial  one.  Hind  wing  shaded  with  red-brown;  body  parts  darker 
than  the  wings.    Expanse,  40  mm. 

Type.— Male,  No.  14088,  U.S.N.M.,  Tuis,  Costa  Rica,  June  (W. 
Schaus). 

PBROLA  BRBVICGIUfflSt  new  ipaciei. 

Antenna  very  short;  fore  wing  trigonate;  ground  whitish  straw- 
color,  the  costal  third  broadly  shaded  with  dark  brown;  inner  half  of 
inner  area  shaded  with  ocherous,  leaving  the  pale  groimd  in  a  triangle 
resting  on  outer  margin;  cell  marked  with  darker  streaks,  one  such 
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beyond  it;  a  dark  line  from  apex  curves  inward  to  vein  6,  then 
downward  curving  across  the  light  field  into  the  ocheroua  area  where 
it  ends  parallel  to  inner  margin^  crenulate^  followed  by  a  lighter  area; 
from  vein  6  a  branch  runs  out  nearly  to  margin,  then  is  continued  as 
a  row  of  submarginal  dots  toward  tomus.  Hind  wing  whitish  straw- 
color,  dusted  with  brown,  especially  on  inner  margin;  veins  darker. 
Expanse,  38  mm. 

Type.—Usle,  No.  14089,  U.S.N.M.,  Tuis,  Costa  Rica,  June,  1909 
(W.  Schaus). 

MICROPHOBETRON,  new  genus. 

Antennas  long,  thickened  and  flattened,  simple;  hind  tibi»  with 
four  long  spurs;  palpi  upturned,  not  reaching  vertex;  form  slender, 
abdomen  short,  tapering;  head  small  but  prominent;  fore  wing  with 
veins  8-9  stalked,  all  the  rest  from  the  cell. 

Genotype, — Microphobetran  r^eUa,  new  species. 

mCROPHOBXTRON  KBBBLLA*  mm  ipaciei. 

Bronzy  brownish  black,  the  hind  wings  a  little  lighter  than  the 
fore  wings.    Expanse,  11.5  mm. 

Type.— Male',  No.  14090,  U.S.N.M.,  Sixola  River,  Costa  Rica, 
March,  1909  (W.  Schaus). 

Genus  VIPSOPHOBETRON  Dyar. 

VIPSOPHOBBTROR  DBNDBRIA*  mm  ipaciei. 

CoUar  ocherous  brown;  thorax  dark  brown;  fore  wing  very  dark 
brown  at  the  base,  sharply  limited  outwardly  from  middle  of  costa 
to  tomus,  the  edge  of  the  dark  area  incurved  centrally;  on  inner 
margin  a  semilunate  area  of  leaden  brown  with  black  flecks  in  its 
upper  edge;  apex  ocher-brown  with  a  small  dark  spot  before  the 
tip.     Hind  wing  and  abdomen  brown.    Expanse,  24  mm. 

Type.— Male,  No.  14091,  U-S.N.M.,  Sixola  River,  Costa  Rica, 
March  14,  1909  (W.  Schaus). 

Genus  PSEUDOVIPSANIA  Dyap. 

PSBUDOVIPSAIIXA  MXLAlf OIS,  IMW  ipaciei. 

Collar  and  disk  of  thorax  pinkish  and  gray;  thorax  and  base  of 
abdomen  leaden  gray;  abdomen  black,  the  anal  tuft  orange;  fore 
wing  long,  produced,  leaden  black,  the  discal  area  subhyaline,  in 
wliich  the  veins  bordering  the  ceU  are  thickened  with  black  scales. 
Hind  wiog  similar,  the  translucent  area  extending  to  the  maigin; 
hind  wing  small,  produced-trigonate.     Expanse,  28  mm. 

Type.— Male,  No,  14092,  U.S.N.M.,  Tuis,  Costa  Rica,  August, 
1909  (W.  Schaus). 
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Genus  DICHROMAPTERYX  Dyar. 

DICHROICAPTXRTZ  DIDTMA,  new  necias. 

*  • 

Dark  lustrous  brown;  fore  wing  with  a  pale  leaden  line  from 
middle  of  costa  to  tomus,  beyond  which  the  color  is  of  a  more  lilaceous 
tint  but  not  much  lighter.  Hind  wing  dark  brown.  Expanse, 
21  mm. 

Type.—UeAe,  No.  14093,  U.S.N.M.,  Carillo,  Costa  Rica,  October, 
1909  (W.  Schaus). 

Similar  to  Dichromapteryx  obscura  Dyar,  but  the  serrations  of  the 
antennsB  are  longer. 

Family  ZYGiENIDvE. 

Genus  GINGLA  Walker. 

OINOLA  MTRLA,  new  spectet. 

Entirely  black,  with  a  blue-green  reflection.  The  wings  are  broad 
and  squarely  rounded,  thinly  scaled,  semitranslucent.  Expanse, 
19  mm. 

IVp«-— No.  13862,  U.S.N.M.,  Mexico  City,  Mexico,  Julv,  1910 
(R.  Milller). 

OINOLA  ASTORA,  new  Bpedes. 

Fore  wing,  black,  but  with  a  brown  tint  from  the  color  of  the 
under  side;  an  ocher  yellow  ray  just  below  costal  edge  from  base  to 
beyond  middle;  mai^in  black.  Hind  wing  bright  ocher  yellow,  the 
margin  narrowly  black.  Beneath  both  wings  ocher  yellow  with 
black  fringes.    Body  parts  entirely  black.    Expanse,  13  nmi. 

Type.— No.  13863,  U.S.N.M.,  Popocatepetl  Park,  Mexico,  8,000- 
10,000  feet,  July,  1906  (W.  Schaus). 

Genus  ADSCITA  Retzlus. 
ADSCriA  MORSLIA,  new  epecies. 

Black  with  strong  green  reflection.  Fore  wing  uniformly  of  this 
color.  Hind  wing  hyaline  in  the  middle,  the  veins  and  margins 
black,  the  black  dull,  without  green  luster  above,  but  strongly 
green  below,  except  on  the  hyaline  part.  Tongue  reddish  brown, 
contrasted  in  color  between  the  small  black  palpi.    Expanse,  25  nmi. 

Type.— No.  13864,  U.S.N.M.,  Morelos,  Mexico,  7,000  feet  (W. 
Schaus). 

Genus  HARRISINA  Packard. 

HAKRIsnf  A  AUCHBNOCHRTSA,  new  species. 

Black  with  moderate  bluish  reflection.  Head,  except  the  front, 
collar,  and  anterior  half  of  thorax  orange  color.     Expanse,  24  mm. 

Type.— No.  13866,  U.S.N.M.,  Cordoba,  Mexico,  May  17,  1908 
(F.  Enab.) 


100  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  42. 

HARRISINA  TBSSACANS,  new  ipactes. 

Fore  wing  blue-black;  hind  wing  duller  black,  but  with  some  blue 
luster.  Beneath  with  blue  luster.  Collar  fcroadly  orange-yellow. 
Expanse,  28  mm. 

Type.—Uele,  No.  14219,  U.S.N.M.,  Tehuacan,  Mexico,  April,  1911 
(R.  Mflller). 

Genus  ACOLOITHUS  Clemens. 

ACOLOrrHUS  ERTTHROZONA,  new  ipedes. 

Black,  the  wings  not  very  densely  scaled  and  with  very  little 
metallic  reflection;  what  is  present  ia  bluish.  Abdomen  crimson 
except  the  basal  and  terminal  segments.    Expanse,  20  mm. 

Type.— "No.  13866,  U.S.N.M.,  Mexico  City,  Mexico,  August,  1910 
(R.  MMer). 

Genus  PSEUDOTALARA  Druce. 

PSEUDOTAIiARA  PSBUDOPHILB,  new  ipedes. 

Wings  dark  leaden  gray,  the  hind  wings  a  little  less  metallic  than 
the  fore  wings;  an  orange  band  on  collar  running  around  the  head 
and  staining  its  posterior  portion.    Expanse,  17  mm. 

Type. — No.  13867,  U.S.N.M.,  Oaxaca,  Mexico  (Schaus  collection). 

PSEUDOTALARA  LATERALIS,  new  epeciee. 

Bright  orange  color.  Costal  edge  of  fore  wing  and  outer  maigin 
narrowly  black.  Hind  wing  with  a  black  border  on  margin,  broad- 
est at  apex.  Head  black  on  vortex  with  a  few  orange  scales  in 
front;  disk  of  thorax  orange;  legs  black;  abdomen  orange  on  the 
sides,  black  dorsally  and  ventrally."    Expanse,  26  mm. 

Type.—JHo.  13868,  U.S.N.M.,  Misantla,  Mexico,  November,  1910 
(R.  Mflller). 

Family  CASTNTDDiE. 

Genus  CASTNIA  Fabricius. 
CASTHIA  THYSANBTB,  new  ipedes. 

Black;  fore  wing  washed  with  whitish  beyond  cell  and  in  lower 
part  of  subterminal  space,  the  white  irrorated  with  black  and  assum- 
ing a  leaden  tint  on  inner  margin;  a  white  oblique  bar  on  costa  at 
end  of  cell;  two  white  subapical  spots;  outer  line  oblique,  straight, 
from  middle  of  inner  maigin  to  costa  before  apex,  black,  defined  whit- 
ish within,  lost  apically  in  the  region  of  the  white  spots;  the  line  is 
followed  by  black  lunules  of  the  grotmd  color  above  vein  Ic,  running 
into  the  black  termen  above.  Hind  wing  with  a  red  mesial  bar  and 
two  outer  rows  of  creamjr  white  spots,  the  inner  row  small  and  dif- 
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fused,  the  outer  row  large  and  parallel  to  the  margin,  but  with  dif- 
fused edges.    Expanse,  79  mm. 

Type. — ^Female,  No..  14031,  U.S.N.M.,  Tehuacan,  Mexico,  June, 
1910  (R.  MMer). 

Mr.  Schaus  has  compared  the  specunen  in  London 

Family  PYRALIDiE. 
Genus  OMPHISA  Moore. 

OMPHISA  BRUmTBTTAUS,  new  ipactes. 

Eeddish  brown;  fore  wing  with  white  semihyaline  spaces  as  fol- 
lows: A  square  spot  at  end  on  cell  and  small  spot  near  its  base;  an 
outer  row  of  squarish  spots  in  two  rows,  separated  by  a  slender  line 
of  the  ground  color,  the  inner  spots  partly  confluent,  the  outer  ones 
smaller  and  separate;  the  row  is  incurved  below  so  that  the  spots  at 
base  of  vein  2  touch  the  cell.  Hind  wing  whitish;  an  ocher  discal 
spot  edged  with  brown;  a  double  waved  outer  blackish  line,  the  two 
lines  of  which  it  is  composed  touching  on  the  veins  so  as  to  define 
spots  of  the  ground  color;  termen  beyond  this  line  light  brown. 
Expanse,  40-50  mm. 

Cotypes. — Four  males,  one  female.  No.  14033,  U.S.N.M.,  Zacual- 
pan,  Mexico,  August,  1909  (R.  MtLller). 

Genus  POLYGRAMMODES  Guen^e. 

POLTORAMMODBS  mRTALOmAUS,  new  ipecias. 

Wings  pale  yellow;  fore  wing  with  a  brown  patch  at  the  base,  run- 
mng  broadly  along  inner  maigin  nearly  to  tomus;  inner  line  out- 
wardly obliqye,  running  into  the  brown  shade  below  orbicular; 
orbicTilar  yellow  in  a  black  ring;  reniform  quadrate,  brown,  edged  with 
black;  outer  line  brown,  slender,  waved,  touching  the  brown  shade 
at  vein  2,  then  reentrant  and  forming  a  loop  touching  the  reniform 
beneath;  a  black  subapical  patch  below  subcostal  vein,  excavate  on 
its  outer  side  and  somewhat  dentate  within.  Hind  wing  with  a 
discal  ringlet  and  a  black  bar  from  thence  to  inner  margin,  where  it 
is  surrounded  by  a  brown  cloud;  a  wavy  mesial  line,  distinct  only 
on  its  costal  segment;  a  submarginal  line,  blotched  costally,  else- 
where faint.    Expanse,  34  mm. 

Type. — Female,  No.  14034,  U.S.N.M.,  Mexico  City,  Mexico,  Sep- 
tember, 1910. 

POLTORABfMODBS  MODSSTAUS,  new  «pMdM. 

Light  brown,  the  abdomen  with  a  double  row  of  dorsal  white  spots. 
Fore  wing  with  the  veins  and  lines  dark  brown;  cell  a  little  lighter 
as  also  the  interspaces  between  the  outer  and  subterminal  lines; 
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costa  and  fringe  dark  brown;  inner  line  arcuate,  dentate  a  little  on 
the  veins,  far  from  base;  outer  lino  oblique,  similar  to  the  other; 
reniform  and  orbicular  round,  brown,  fused  to  the  edges  of  the  cell; 
subterminal  Kne  dentate,  connected  with  the  outer  line  by  a  line 
between  veins  2  and  5;  a  terminal  row  of  pale  yellowish  marks. 
Hind  wing  whitish,  tinged  with  brown,  the  veins  brown;  discal  mark 
large,  brown;  median  line  straight,  dentate;  submai^ginal  line  some- 
what dislocated  on  the  veins,  joined  to  the  mesial  line  between  veins 
2  and  5  as  on  fore  wing;  terminal  space  red-brown;  fringe  dark, 
with  basal  and  central  darker  lines.    Expanse,  44  mm. 

Type.— Female,  No.  14036,  U.S.N.M.,  Orizaba,  Mexico,  Jime,  1910 
(R.  Mttller) 

Genus  PHRYGANODES  Guen^e. 

PHRTOANODSS  LBUCOPHASMA,  new  speciat. 

Tan-brown,  with  white  subhyaline  spaces;  a  speck  near  base  of 
cell  and  larger  one  below;  a  round  spot  in  end  of  cell;  a  pyriform  one 
below  it  from  which  extend  in  the  usual  incurved  course  of  the  sub- 
terminal  line  five  spots  to  costa,  the  three  below  small  and  dislocated 
by  a  blackish  doud,  the  two  upper  larger,  quadrate  and  fused;  all 
the  spots  more  or  less  continuously  edged  with  black;  fringe  blackish- 
shaded  with  a  whitish  spot  at  tomus.  Hind  wing  with  two  spots 
touching  at  their  angles,  the  one  on  inner  margin  running  into  the 
cell,  the  discal  one  farther  out  and  running  upward  toward  costa; 
fringe  streaked  with  blackish;  apex  a  little  shaded  with  blackish. 
Expanse,  30  mm. 

Cotypes. — ^Males,  No.  14036,  U.S.N.M.,  Sierra  de  Guerrero,  Mexico, 
October,  November,  and  December,  1910  (R.  Mtdler). 

pmtTOANODBS  ANCHOIUTAUS,  iMW  ipecias. 

Umber  brown,  the  median  space  of  fore  wing  lighter,  more  yel- 
lowish brown;  lines  broad,  brown-black,  the  inner  curved,  the  outer 
scarcely  irregular;  a  small  orbicular  of  brown;  reniform  a  bar. 
Hind  wing  with  mesial  line  and  discal  dot  not  much  darker  than  the 
ground  color.  Beneath  the  wings  are  lighter  and  more  grayish; 
discal  dots  black  on  both  wings,  small;  outer  line  dark,  shaded, 
indistinct.    Expanse,  24  mm. 

Type. — Female,  No.  14037,  U.S.N.M.,  Misantla,  Mexico,  August, 
1910  (R.  Mailer). 

PHRTOANODOS  MOSTRLIA,  new  ipactes. 

Smooth  gray  with  an  oUvaceous  tint;  lines  blackish,  the  inner 
bent  down  on  its  lower  third;  a  lunate  discal  mark;  outer  line 
squarely  projected  outward  in  its  middle  third,  the  lower  segment 
thickened  and  followed  indistinctly  by  whitish.    Hind  wing  with 
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whitish  along  costa,  else  colored  as  the  fore  wing;  mesial  line  pro- 
jected xn  the  middle,  the  projected  segment  somewhat  more  dis- 
tinctly broken  into  dots  than  on  the  fore  wing.  Costa  at  base  in  the 
male  with  a  bladder-like  swelling  and  a  tuft  of  whitish  hairs  below. 
Expanse,  34  mm. 

Type. — ^Male,  No.  14038,  U.S.N.M.,  Orizaba,  Mexico,  January,  1909 
(R.  MuUer). 

Mr.  Schaus  remarked  upon  this  specimen  that  it  is  Uke  P.  omphalo- 
basis  Hampson,  but  with  the  lines  more  distinct. 

Genus  PILOCROCIS  Lederer. 

PILOCROdS  CAUDATBLLA,  nfiw  ipedes. 

Straw-color,  shaded  with  brown  except  the  median  space  on  fore 
wing  and  base  of  hind  wing;  inner  line  blackish,  curved;  orbicular 
a  dot;  reniform  an  oval  ringlet;  outer  line  with  its  middle  segment 
projected,  with  three  rounded  teeth,  the  lower  segment  oblique;  a 
black  cloud  near  middle  of  termen;  a  line  at  base  of  fringe.  Hind 
wing  with  discal  dot  and  mesial  line  similar  to  the  outer  line  of  fore 
wing;  a  line  at  base  of  fringe.  AntennsB  of  the  male  with  a  tuft  of 
black  hair  in  the  middle;  abdomen  with  a  terminal  brush  of  light 
brown  hairs;  a  black  spot  on  fore  tibia;  a  black  dorsal  line  on  second 
abdominal  segment;  a  curved  line  on  penultimate  segment  with 
double  dorsal  lines  on  the  last.    Expanse,  25  mm. 

Type. — Male,  No.  14039,  U.S.N.M.,  Misantla,  Mexico,  June,  1910 
(R.  MxUler). 

Mr.  Schaus  kmdly  examined  the  specimen. 

Genus  PYRAUSTA  Shrank. 

PTRAUSTA  DniBCnCOLOS,  new  ipactes. 

Yellow  and  bronzy  brown;  fore  wing  with  a  central  yellow  mark 
composed  of  two  elliptical  spots,  the  inner  nearly  crossing  the  wing, 
tlie  outer  from  vein  2  to  costa,  joined  by  a  dash  on  median  vein; 
slight  indistinct  spots  in  a  line  beyond  the  outer  edge  of  each.  Hind 
wing  with  the  base  yellow,  limited  by  a  mesial  line  with  its  middle 
segment  projected  and  defined  from  the  outer  ground  by  a  parallel 
row  of  yellow  dots;  a  brown  discal  patch.  Fringe  indistinctly 
spotted  with  yellow  on  both  wings.  Termen  of  hind  wing  excavated 
at  anal  ange.    Expanse,  22  nmi. 

Type. — ^Female,  No.  14040,  U.S.N.M.,  Misantla,  Mexico,  October, 
1909  (R.  MQller). 

Genus  DIG  HOG  AM  A  Lederep. 

niCBOOAMA  COLOTHA,  new  species. 

White;  costa  of  fore  wing  narrowly  black  to  the  outer  line;  inner 
line  straight,  black,  oblique  from  costa  at  base  to  inner  third  of  inner 
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margin ;  mesial  line  parallel  to  it,  from  inner  fourth  of  costa  to  middle 
of  inner  margin;  an  oblique  parallel  bar  from  costa  at  end  of  cell, 
sending  out  black  streaks  along  veins  2  to  6  in  a  gray  shade;  outer 
line  from  costa  at  outer  fourth,  excurved  nearly  to  termen,  incurved 
to  inner  margin  at  mesial  line ;  a  Vermillion  red  half  band  on  termen 
from  apex  to  vein  2,  followed  below  by  a  curved  gray  shade;  a  row 
of  terminal  black  dots  in  the  red;  fringe  leaden  gray.  Hind  wing 
white,  semihyaline,  with  a  dark  gray  terminal  shade  on  upper  half. 
Expanse,  28  mm. 

Type. — Female,  No.  14292,  U.S.N.M.,  Tehuacan,  Mexico,  June,  1911 
(R.  MOUer). 

Genus  LYGROPIA  Ledepor. 

LTOROFIA  8UBC08TALIS,  IMW  ipactes. 

Dark  brownish  yellow,  the  wings  shining,  the  hind  pair  a  little 
paler;  a  black  line  along  the  costa  of  fore  wings  beneath;  legs  with 
the  tibisB  and  tarsi  black;  antennse  black  with  the  tips  white;  third 
joint  of  palpi  black.    Expanse,  18  mm. 

Type.— Hale,  No.  14208,  U.S.N.M.,  Orizaba,  Mexico,  May,  1911 
(R.  MOller). 

Genus  CLINIODES  Guen^e. 

GLimODBS  NO1CA0AU8,  nam  ipactes. 

Shining  pale  yellow;  costa  brown  on  basal  two- thirds  with  expan- 
sion at  middle  and  end  of  cell;  a  gray-brown  shade  along  inner  and 
outer  margins,  narrowing  to  apex;  inner  line  curved,  distinct  only 
at  the  costal  expansion;  an  erect  blackish  bar  at  middle  of  inner 
margin ;  outer  line  curved,  finely  crenulate,  expanded  and  brown  on 
costa,  also  expanded  but  black  on  inner  margin.  Hind  wing  trans- 
lucent opalescent  whitish.    Expanse,  33  nmi. 

Type.— Male,  No.  14041,  U.S.N.M.,  Misantla,  Mexico,  April,  1911 
(R.  MOUer). 

Genus  CHILO  Zincken. 

CHDfO  DILBTA1ITXLLU8*  IMW 


Straw  yellow;  fore  wing  with  a  dark-brown  ray  from  base  through 
the  cell  to  termen,  broadest  in  the  middle;  a  silvery  white  shade 
below  it;  inner  margin  coarsely  dusted  with  brown;  fringe  shining. 
Hind  wing  soiled  whitish  with  pale  gray  apex.    Expanse,  43  nun. 

Type. — ^Female,  No.  14042,  U.S.N3I.,  Cuemavaca,  Mexico,  June, 
1906  (W.  Schaus). 
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CHILO  DUOMITA,  new  special. 

Straw  yellow;  fore  wing  shaded  and  dusted  with  brown  except  for 
an  area  on  inner  mai^in,  which  is  terminated  irregularly  above  by  a 
faint  brown  line  from  base,  that  is  curved  down  nearly  to  margin  at 
basal  third,  then  up  to  end  of  cell,  and  finally  runs  across  the  brown 
part  to  apex;  a  dark  discal  point;  fringe  dark.  Hind  wing  whitish, 
silky,  a  little  soiled  along  the  veins.     Expanse,  50  mm. 

Type. — ^Female,  No.  14043,  U.S.N.M.,  Coatepec,  Mexico,  October, 
1910  (R.  MOUer). 

SubfkmUy  I>BCYOITrN*JE. 
Genus  SEMATONEURA  Ragonot. 

SSMATOIVEURA  DEHTICGSBLLA,  new  ipades. 

Fore  wing  gray  on  costal  third,  the  rest  red-brown;  the  colors  not 
sharply  defined  but  mingled  on  the  middle  of  the  wing  in  streaks 
and  dashes;  some  blackish  streaks,  which  in  the  position  of  the 
outer  line  are  edged  with  gray,  forming  long  digitate  dentations. 
Hind  wing  translucent,  opalescent,  becoming  gray  at  apex  and 
fringe.    Expanse,  40  mm. 

Cotypes. — ^Females,  No.  14044,  U.S.N.M.,  Orizaba,  Mexico,  Octo- 
ber, 1908;  Misantla,  Mexico,  August,  1910  (R.  Muller). 

Genus  ANCYLOSTOMIA  Ragonot. 

ANCTIrOSTOMIA  ROSEITINCTBL]^  new  epedei. 

Straw  yellow ;  a  deep  rosy  shade  mixed  with  gray  from  inner  third 
of  costa  to  apex,  broadest  in  the  middle;  a  similar  shade  on  inner 
margin  from  near  base  to  termen,  widening  outwardly;  these  two 
leave  a  broad  ray  of  the  yellow  ground  between  them  in  which  rests 
the  roimd  discal  dot.  Hind  wing  translucent,  opalescent,  gray  at 
apex  and  outer  margin,  but  the  fringe  silky  white.    Expanse,  31  mm. 

Cotypes. — ^Females,  No.  14045,  U.S.N.M.,  Cuemavaca,  Mexico, 
July,  1906  (W.  Schaus);  July,  1909  (R.  Mtiller). 

Family  COSSIDiE. 
Genus  ACOSSUS  Dyar. 

ACOSSUS  LBUCBOOHTTUS,  new  epedei. 

Gray,  the  basal  half  of  fore  wing  shaded  with  black,  the  outer  half 
with  white  shadings,  most  distinct  in  a  large  reniform  area  and  above 
tomus;  reticulations  fine,  black,  with  larger  coarse  heavy  ones 
beyond  the  middle,  forming  a  large  X-mark  on  the  disk,  its  outer 
limbs  forked  toward  apex  and  tomus  respectively.  Hind  wing  gray- 
ish, reticulated  beneath,  which  shows  by  transparency.  Thorax  and 
abdomen  dark  and  shaded  with  blackish.    Expanse,  47  mm. 

Type.— Male,  No.  14209,  U.S.N.M.,  Mina  San  Rafael,  San  Luis 
Potosi,  Mexico,  May,  1911  (R.  Mtdler). 
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Genus  GIVIRA  W^alker. 


Body  dark  silky  gray  without  markiiigB.  Base  of  fore  wing  black- 
i&h  gray,  quadiately  reticulated  with  paler;  middle  third  of  wing 
lighter  gray,  the  cell  filled  with  pale  luteous;  following  this  across 
middle  of  wing  a  blackish  gray  slightly  oblique  band,  very  slightly 
reticulated;  terminal  third  of  wing  lilacine  gray,  inclosing  an  outer 
narrow,  broken,  and  somewhat  reticulated  line;  across  the  apex  a 
black  band,  with  reticulated  projections  and  a  whitish  inner  border- 
iog  dilution;  a  small  dark  mark  with  reticular  projection  on  tomus. 
Hind  wing  blackish  gray,  with  a  few  strig»  and  traces  of  reticulations, 
showing  especially  as  markings  on  the  termen.  Beneath  much 
lighter,  the  dark  markings  of  fore  wing  repeated,  the  hind  wing  pale 
gray  with  the  broken  reticulations  and  strigas  more  distinct.  Ex- 
panse, 34  mm.  ,  < 

Type. — Male,  No.  14236,  U.S.N.M.,  Misantla,  Mexico,  March, 
1911  (R.  Miiller). 


DESCRIPTION  OF  A  NEW  SPECIES  OF  THE  ISOPOD  GENUS 
CASSIDINIDEA  FROM  MEXICO. 


By  Habbiet  Richardson, 
CoUdbcralor,  Divition  of  Marint  ImierUbrotet,  VrntedBtateM  Nalwnal  ifiueum. 


Two  Bpecimena,  represeating  a  new  species  of  Caasidini^-ea,  were 
collected  by  Dr.  Edward  Palmer  in  1910,  at  Maron  Lagoon,  Madre, 
Mexico.     They  were  found  in  oysters  taken  from  salt  water. 

Family  SPH^ROMID^. 

CASemiHIDBA  TCBBRCTLATA,  B»  ipadn. 

Body  ovate,  twice  aa  long  as  wide,  2i  mm.  by  5  mm.    Surface 
smooth  except  the  abdomen,  which  is  cov^ed  irr^^arly  with  small 
tubercles.    Color  white,  with  numerous  arbores- 
cent markings  of  black. 

Head  wider  than  long,  with  the  anterior  mar^ 
gin  widely  rounded  and  produced  in  a  small 
median  point.  The  eyes  are  small,  round,  com- 
posite, and  placed  in  the  post-lateral  angles. 
The  first  antemue  have  the  first  and  third  arti- 
cles of  the  peduncle  about  equal  in  length,  the 
second  somewhat  shorter  than  either  of  the  oth- 
ers. The  flagellum  is  composed  of  four  articles, 
the  last  being  tipped  with  hairs.  The  first  an- 
teante  extend  just  a  little  beyond  the  posterior 
margin  of  the  head.  The  second  antennie  have 
a  flagellum  composed  of  eight  articles,  the  first 
being  twice  as  long  as  the  second  and  the  last 
three  minute.  The  second  antennae  extend  to 
the  middle  of  the  first  thoracic  s^ment.  '^" '""^S^T™*!^!!"^"' 

The  first  s^ment  of  the  thorax  is  a  little  longer 
than  the  following  six,  which  are  subequal.    The  lateral  margins  of 
the  segments  are  straight.    The  epimera  are  not  diatJnct  on  any  of 
the  B^ments. 

The  abdomen  is  composed  of  two  segments,  the  first  of  which  is 
short  and  has  suture  lines  indicating  other  partly  coalesced  segments. 

PnocECOJNoa  U.  8.  National  Museum,  Vol.  42.— No.  1886. 
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The  terminal  s^ment  is  triangular  with  apex  rounded.  The  dorsal 
surface  of  both  of  these  segments  is  coTered  with  small  tubercles. 
The  inner,  immovable  branch  of  the  uiopoda  extends  to  the  tip  of  the 
terminal  abdominal  segment;  it  tapers  to  a  rounded  extremity. 
The  outer  branch  is  one-third  the  length  of  the  inner 
branch  and  is  posterioify  rounded.  Both  branches  are 
furnished  with  hairs. 

Two  specimens,  both  females,  were  col- 
lected by  Dr.  Edward  Palmer  in  1910,  at 
Maron  Lagoon,  Madre,  Mexico.    They  were 
found  in  oystera  in  salt  water. 
The  types  are  in  the  United  States  Na- 
Fw.  2.-ci«.  tional  Museum,  CaL  No.  43193.  ^'  s.-ci«. 

BKBcuLATA.  ^^  ^^^  othcr  dcscnbcd  species  of  this  ge-  bskculjlta. 
liAxniiPMD.  nus  from  the  Atlantic  coast  of  North  America  ^""IJ*^ 
^  are  Oassidinidea  cvdlis  (Say)  and  Cassidinidea 

lunifrwM  (Richardson)  from  both  of  which  the  present  species  differs 
in  tiie  more  rounded  apex  of  the  terminal  abdominal  segment,  and 
in  the  presence  of  tubercles  on  the  abdomen.  It  differs  further  from 
O.  lunifrons  in  the  shape  of  the  head  and  in  the  shape  and  position  of 
the  outer  branch  of  the  uropoda. 


CENSERS  AND  INCENSE  OF  MEXICO  AND  CENTRAL 

AMERICA. 


By  Walter  Hough, 

Cwntor  of  Mknohgyf  United  States  Natvmal  Mtueum. 


INTRODUCTION. 

During  the  course  of  investigation  on  the  utilization  of  fire  the 
attention  of  the  writer  was  drawn  to  several  aboriginal  American 
incense  burners  in  the  collection  of  the  United  States  National 
Museum;  and  as  these  objects  are  rare  and  have  never  been  discussed 
under  one  title,  it  was  thought  desirable  to  describe  them,  together 
with  such  American  material  as  was  procurable.  P^e  Lafitau 
remarks  that  ''the  altars  of  primitive  times  were  not  different  from 
the  ordinary  house  fire"  and  compares  the  portable  altar  or  pyranon 
of  the  Greeks  with  the  calumet  of  the  Indians.^  The  uncivilized 
tribes  of  America  are  still  in  the  rudiments  of  the  incense  cult,  their 
practices  being  confined  mainly  to  oblations  to  fire,  in  the  nature  of 
individual  acts  or  occasionally  appearing  as  a  single  rite  in  cere- 
monies. For  this  reason  the  cult  apparatus  is  very  simple,  like  the 
pipe  or  analogous  smoke-producing  inventions,  or  the  simple  fire- 
place. 

This  paper  therefore  concerns  itself  with  the  apparatus  found  prin- 
cipally in  Mexico  and  Central  America,  where  several  types  occur, 
falling  under  the  following  classification,  which  also  may  be  found 
applicable  to  the  general  subject. 

CLASSIFICATION  OF  CENSERS. 
I.  Communal  ob  General. 

1.   STATIONABT. 

(a)  Tribal,  society,  and  family  fireplaces,  fire  boxes,  and  fire  altars. 

Several  ideas  are  involved  in  this  division,  such  as  preservation 
and  renewal  of  fire  for  the  health  and  well-being  of  the  larger  and 
smaller  social  units  or  religious  oiganizations,  as  well  as  the  beings 
themselves;  sacrifice  to  fire  by  various  oblations,  with  the  idea  of 

>  Moeim  des  aauvagea  americaiiu,  vol.  1,  pp.  169  and  167,  Paris,  1724. 
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feeding,   attracting,   appeasing,   or  beseeching  the  unseen   beings. 

These  and  other  unformulated  acts  associated  with  fire  have  been 

observed  throughout  the  world  among  peoples  of  different  degrees 

of  culture. 

(i)  Great' stone  braziers,  generally  of  hourglass  shape,  erected  on 

masonry  bases  before  temples  or  shrines.     (Mexico.) 

Stone  basins  borne  by  animal  or  human  figures  placed  at 

shrines   or  sacred  locations.      (Chiapas,  Yucatan,  Mexico; 

CostsL  Rica;  Honduras;  and  Guatemala.) 

(Ocular  stones  on  short  pediments  or  caryatides;  '^altars''  of 

shrines,  in  temples.     (Yucatan  and  Honduras.) 

(c)  Large  pottery  vessels  of  hourglass  shape  ornamented  with 

masks,  bands,  knots,  knobs,  and  spurs,  and  painted  in  colors. 

Placed  as  the  stone  braziers  before  temples  or  at  shrines. 

Essentially  Nahuatl.     (Nahuatl  Mexico;  Guatemala;  Costa 

Rica.) 
II.  Special. 

1.   PORTABLE. 

(a)  Braziers  of  small  size  used  in  dwellings.     Of  various  forms. 

(Mexico.) 
(6)  Tripod  censers  consisting  of  a  bowl  mounted  on  three  splayed 

feet  preserving  in  general  the  hourglass  form.     Set  on  the 

ground.     (Southern  Mexico ;  Costa  Rica.) 
(c)  Bowl  censers,  bearing  a  mask  and  other  rudiments  of  human 

or  animal  forms,  as  in  the  monolithic  braziers.     (See  I,  6) 

(Chiapas  and  Yucatan,  Mexico;  Guatemala;  Costa  Rica.) 

2.    OESTUBE   CENSEBS. 

(a)  Flaring  bowl  with  rudimentary  handle  and  spurs  representing 

other  feet  of  tripod.     (Oaxaca,  Mexico.) 
(6)  Openwork  pottery  tripod  vessel,  one  leg  of  which  is  extended 

to  form  a  handle.     Rattle  feet.     (Zapotec  area,  southern 

Mexico.) 

(c)  Spoon   with   truncated  handle.     Ventilation  holes   in   bowl. 

Rude.     (Zapotec  area,  southern  Mexico.) 
Small  spoons  with  conventional  animal  handle.     (Southern 
Mexico;  Costa  Rica.) 

(d)  Incense  ladle  consisting  of  a  bowl  ventilated  with  openwork 

pattern  and  having  a  long,  hollow  handle  containing  rattles 
and  terminating  in  a  serpent  or  other  head.  Nahuatl  form. 
(Central  Mexico.) 

(e)  Tubular  pipes  for  incensing  the  esoteric  beings  and  cardinal 

points.  Pipes  in  general  cult  uses.  (Ancient  and  modem 
Pueblos  and  other  Indians,  also  northern  Mexico  and  other 
Mexican  localities.) 

(f)  Cigarettes.     (Mexico  and  ancient  Pueblos.) 
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3.    SWINGING   CENSERS. 

(a)  Censers    introduced     from     Europe.     Accultural.      (Chiapas 
specimen.) 

I.   COMMITNAL  OR  GeNEBAL. 

1.    STATIONARY. 

(jb)  The  great  masonry  braziers  located  before  shrines  about  the 
teocallisy  and  at  various  other  sacrificial  spots  where  perpetual  fires 
were  maintained  and  offerings  consumed  were  not  strictly  incense 
burners,  though  so  treated  at  times.^  Usually  upon  them  living 
victims  were  immolated  and  it  was  the  custom  to  throw  into  the 
brazier  fire  the  ashes  and  unconsumed  incense  from  the  portable 
censers  together  with  the  paraphernalia  and  offerings  which  had 
been  employed  in  ceremonies.  The  brazier  was  the  source  from 
which  live  coals  were  taken  to  ignite  the  incense  in  the  hand  censers. 

The  brazier  appears  to  be  a  perpetuation  of  the  primitive  com- 
munal fire,  and  the  Nahuatl  name  by  which  such  braziers  were 
called,  Uexicili,  "fire  navel/'  connotes  an  idea  relating  to  birth  and 
the  underworld  like  the  Hopi  aipapu.  In  describing  the  ceremony  of 
kindling  new  fire  on  the  Hill  of  the  Star  in  the  valley  of  Mexico, 
Sahagim  mentions  the  brazier:  "The  inhabitants  of  Mexico,  having 
arrived  home  with  their  torches  lighted,  carried  them  at  once  to  the 
temple  of  Uitzilopochtli  and  proceeded  to  place  the  fire,  with  much 
copal  incense,  on  the  great  brazier  of  masonry  elevated  before  the 
idol." '  He  also  states  that  "they  burned  much  night  and  day  in 
the  courts  of  the  temples  on  the  elevated  fireplaces  which  they  had 
made  for  that  purpose."  ' 

Again  he  speaks  (p.  101)  of  a  round  hearth  set  in  the  midst  of  the 
court  where  it  was  elevated  two  spans  above  the  surface  and  to 
which  celebrants  carried  for  deposit  the  ashes  and  coals  from  the 
censers. 

Another  form  of  brazier,  described  briefly  by  Sahagim,  was  a  stone 
basin  encased  in  pine  wood  in  which  the  flimsy  ornaments  and  the 
maTUas  which  had  been  worn  by  celebrants  were  burnt.  Its  name, 
juaimeoZZi,  is  interpreted  "wood  vase";  it  was  situated  at  the  foot 
of  the  teocaUi,  while  the  great  brazier  in  which  victims  were  burned 
stood  on  the  apex  platform. 

There  is  in  the  United  States  National  Musemn  a  cylindrical  block 
of  hard  eruptive  rock  having  a  rectangular  shallow  cavity  9  inches 

1  It  is  aaid  tbat  there  were  600  brazlen  of  atone,  some  round  and  some  squaie,  about  the  great  temple 
compound  of  Mexico.  Bancroft,  Native  Races,  vol.  2,  p.  584,  New  York,  1876,  dting  the  Motolina  Hlstoria 
de loe  Indies  de  la  Nueva  Espafia  In  Icasbaloeta,  Col.  de  Doc.,  vol.  1,  p.  66.  (Since  published  by  Pimental, 
Mexico,  1903.)  Bancroft,  Native  Races,  vol.  2,  p.  5G7,  citing  Veytla,  Hist.  Antigua  de  Mejico,  vol.  3,  p.  3iJ, 
states  that  the  streets  of  Mexico  were  lighted  with  braziers  tended  by  the  patrol. 

^nistoria  universal  de  la  Neuva  Espai&a,  by  Bernardino  de  Sahagun,  translated  by  Jourdanet  et 
Simeon.    O.  Masson^  Paris,  1880»  p.  491. 

<  aahacon,  work  olted,  p.  186. 
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square  cut  in  the  upper  surface  which  shows  erosion  as  by  fire,  and 
it  is  thought  that  the  specimen  is  a  brazier  such  as  Sahagun  de- 
scribes.   A  glyph  resembling  a  conch  shell  is  repeated  around  the 
periphery,  between  the  upper  and  lower  bordering  bands,  which  are 
decorated  with  a  textile  design  representing  a  braided  band.    The 
brazier  is  from  Mexico  and  was  collected  by  W.  W.  Blake.     Diame- 
ter, 15i  inches;  height,  10 
inches.     (Ace.    17619,  Orig. 
No.  126.)    (PI.  3  a.) 

A  perfect  example  of  the 
ancient  stone  brazier  (Sg.  1) 
was  brought  to  light  a  few 
years  ago  during  the  exca^ 
vations  by  the  Mexican  Gov- 
ernment at  Teotihuacan.'    It 
was  found  on  the  upper  hori- 
zontal plane  of  the  central 
three-story  temple  at  the  base 
of  the  great  Pyramid  of  the 
Sun  and  consists  of  a  mono- 
lithic sculpture  of  hourglass 
shape  set  on  a  base  of  three 
courses    of    squared    stone. 
With  it  were  found  two  sculp- 
tured tablets  and  two  dados. 
The  brazier  bears  around  the 
middle  a  band  terminating 
on  opposite  sides  in  a  com- 
plicated knot  which  hangs 
down  to  the  base,  the  lappets 
below  the  tie  corresponding 
to  the  four  ends  of  the  band. 
The   knots  bear   signs  con- 
sisting of  disks,  bars,  and  a  figure  8,  like  the  twisted  bread  offering 
made  to  Ciuapipiltin,'  the  signs  differing  slightly  on  the  two  knots. 
(Fig.  1,  a,  6.)     The  tablets  and  dados  are  stated  to  bear  a  like 
symbolism.     The  form  of  the  brazier  described  appears  to  be  quite 
constant  in  the  Nahuatl  area  and  was  carried  wherever  Uiat  influence 
went.     The  conception  would  seem  to  be  that  of  the  human  form, 
which  is  more  apparent  in  the  pottery  vessels  of  this  class,  to  be  noted 
later,  offering  more  latitude  to  the  sculptor  than  hard  stone. 

A  specimen  in  form  of  an  hourglass,  of  greenstone,  having  a  band 
of  cords  around  the  middle  and  animal  heads  projecting  on  opposite 


■  Balm,  Teotihuscao.    Mexico,  1906,  p.  25. 


iin,  wnk  died,  p.  30. 
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sides  has  the  appearance  of  the  Nahuatl  type  of  brazier  and  may  be 
assigned  to  that  class.  It  comes  from  Costa  Rica  and  was  collected 
by  C.  X.  Riotte  in  1866.  Diameter,  10)  inches;  height,  11  inches. 
(Cat.  No.  2347,  U.S.N.M.)     (Fig.  2.) 

The  stone  basins  borne  by  human  or  animal  figures  are  mainly  of 
the  brazier  class  and  represent  this  fonn  among  non-Nahuatl  peoples. 
They  are  generally  found  south  of  the  Nahuatl  area  and  extend  to 
Ecuador.  The  best  known  figures  of  this  class  are  the  specimen  from 
Santa  Lucia,  Cozumalhuapa,  Guatemala  (pi.  3  b),  in  the  Royal  Mu- 
seum of  Berlin  (see  Catalogue  Guide  for  1904;  Georg  Reimer,  Berlin), 
and  the  stone  basin  near  Cuemavaca,  Mexico. 

A  large  monolithic  sculpture  in  basalt  representing  two  clasped 
humui  beings,  the  recumbent  figure  bearing  a  basin  of  ovate  outline 
over  the  belly,  exists  in  the  United 
States    National    Museum.     It  is   of 
heavy  black  basalt  and  comes  from 
Costa  Rica.     (PI.  3  c.»)    The  relation 
of  this  sculpture  to  several  recumbent 
figures  found  in  Mexico,  the  most  cele- 
brated being  known  as  Chac-Mool,  and 
others  questionably  spoken  of  as  pulque 
gods,  is  quite  close,  and  taken  in  con- 
nection with  the  fire  navel  idea  (p.  Ill), 
the  making  of  new  fire  on  the  belly  of 
a  victim,  and  the  beliefs  concerning  fire, 
generation,  and  life,  presents  an  inter- 
esting suggestion.    In  some  cases  basins      fio.  a.-BBAiiiB  or  sotmoijas  yoE¥, 
held  in  the  hands  of  stone  figures  have        com  rica.  cou-bctid  bt  c.  n. 
evidently  been  used  for  the  burning  of 

incense.  In  one  of  these  specimens,  about  3  feet  high,  found  at 
Copan,  Honduras,  the  basin  is  held  up  on  a  level  with  the  chin  of 
the  idol.  (Fl.  4.)  This  form  appears  to  be  related  developmentally 
to  the  pottery  bowl  with  the  head  on  one  side;  it  is  discussed  by 
Dr.  E^uard  Seler  in  Bulletin  28,  Bureau  of  American  Ethnology, 
Washington,  1904,  pages  84-85. 

Dupux  figures  an  image  of  granite  12  inches  in  height  representing 
a  seated  man  with  crossed  legs  and  arms  from  Zachila,  10  to  12  miles 
south  of  Oaxaca.  The  sash  about  the  loins  of  this  figure  has  the  knot 
at  the  back.     Another  from  this  locality  has  a  hollow  in  the  top  of 

■  Bmder.  B«M]tIo  rock,  icolplimd  In  Ibe  (Onn  ot  two  claapad  Oguiea,  Uie  tecnmbent  ana  beuing  » 
baiibilisldlntlHbwidl.  TIu  bnaoti  Ikong  anr  the  vdp  of  tbs  bagln.  Tbe  head  at  this  Ogiin  bu  been 
bfvktn  awB7,iiid  the  whale  Brfue  of  the  objsctllmach  wnmbrireather.  It  measura  33  Inchea  long, 
U  iDcbM  h^  uid  19  iDobea  wMe  at  the  gmtut  pnijeotlons.  Costa  Rlcs.  CoUect«c  Dokiiavu.  (Cat. 
No.  imat,  V.B.S.M.) 
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the  head  and  seems,  like  many  others  from  this  region,  to  be  a  vase 
or  torch  bearer.* 

At  Teotihuacan  braziers  were  recently  found  representing  a  human 
figure  bending  forward  with  hands  on  the  ground  and  bearing  a  basin 
on  the  back.  The  specimen  shown  is  in  the  Museo  Nacional  de 
Mexico.    The  material  is  andesite,  of  light  color.     (PI.  4.) 

The  George  G.  Heye  expedition  has  recently  discovered  in  Ecuador 
an  old  form  of  monoUthic  censer  consisting  of  a  seated  figure  with 
hands  raised  bearing  a  bowl  in  which  there  still  remains  half-burned 
incense. 

The  ''sacrificial  stone"  of  Mexico,  which  has  a  cavity  in  the  middle 
from  which  leads  a  gutter  passing  over  the  flat  surface  and  down  the 
side,  obviously  worked  out  since  the  completion  of  the  relief  decora- 
tion, appears  to  have  had  a  secondary  use  as  a  brazier.  The  function 
of  the  trough  would  be  to  facilitate  drawing  out  the  ashes,  which,  as 
Sahagun  states,  were  carefully  preserved  for  deposit  in  a  place  set 
apart  for  the  purpose,  and  it  is  obvious  that  the  thorough  removal  of 
every  particle  of  the  ashes  could  not  well  be  accomplished  over  the 
rough,  sculptured  surface  of  the  stone.  The  following  references  to 
Sahagun  describe  the  care  with  which  ashes  were  preserved: 

When  they  had  finished  the  incensing  they  went  to  deposit  the  ashes  in  a  round 
hearth  called  tlexictli  (fire  navel),  which  was  placed  in  the  midst  of  the  court  where 
it  was  elevated  two  spans  above  the  surface.' 

This  having  been  done,  the  ashes  and  the  objects  which  had  been  employed  in  the 
service  of  the  gods  were  carried  to  the  oratories  called  ayavhcalco  (in  the  house  of  fogs 
or  vapors). 

(These  oratories,  also  called  ayavlyxjUi,  were  ordinarily  placed  on 
the  banks  of  water  courses.') 

When  the  aurora  appeared  and  when  one  could  see  the  morning  star  they  intened 
the  ashes  belonging  to  the  offering,  likewise  the  flowers,  the  reeds  where  they  burnt 
the  perfumes,  in  the  belief  that  these  objects  should  not  be  seen  by  anyone  addicted 
to  vices  as  would  be  a  man  living  in  concubinage,  an  adulterer,  a  gambler  or  a  drunk- 
ard; for  they  held  all  that  kind  as  blemished  and  they  forbid  that  they  should  see 
the  interring  of  the  ashes  of  the  sacrifice.  After  they  had  put  them  in  the  ground, 
they  began  to  sing  and  dance  to  the  sound  of  the  tambour  and  the  teponaztli.  * 

A  number  of  altars  have  been  discovered  in  Mexico  and  Central 
America,  especially  by  the  field  parties  sent  out  by  the  Peabody 
Museum.  These  are  apparently  not  fire  altars  or  censers,  but  the 
altar  block  of  Stela  M  in  the  hieroglyphic  stairway  of  Copan*  in- 
corporated a  figure  (snake)  as  in  the  animal  and  mask  vases  like 
those  of  the  Lacandones,  for  example,^  figured  by  Maler  and  repro- 

iDupalx  in  Kingsborough,  Mexican  Antiquities,  vol.  A,  pi.  43. 
I  Sahagnn,  work  dted,  p.  101. 

*  Translator's  note,  Sahagun,  work  dted,  p.  74. 

*  Sahagun,  work  cited,  p.  670. 

•  Mem.  Peabody  Mus.,  vol.  1,  No.  6,  pi.  16. 

•  Idem,  ToL  2,  No.  1,  p.  28. 
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duced  in  Tozzer's  report.  Stephens  also  found  a  copal  altar  in  a 
room  in  the  ruins  of  Tuloom,  east  coast  of  Yucatan.  ^ 

(e)  Another  class  of  stationary  braziers  are  the  large  pottery 
vases  of  hourglass  form  which  have  been  found  in  greater  number 
in  and  about  the  City  of  Mexico  than  elsewhere.  On  account  of 
their  size  and  decoration,  they  are  remarkable  examples  of  the  potter's 
art,  while  their  form  and  decorative  treatment  seem  to  connect 
them  closely  with  the  genius  of  Nahuatl  culture,  whose  spread  by 
conquest  has  carried  them  far  into  Central  America.  This  form 
may  be  r^arded  as  the  most  characteristic  of  the  middle  American 
censer-braziers.  Though  not  definitely  mentioned  by  the  early 
chroniclers,  who  speak  usually  of  stone  braziers  when  the  material 
is  given,  they  were  surely  in  use  in  Mexico  at  the  time  of  the  con- 
quest, those  in  the  Museo  Nacional  de  Mexico,  ^  being  the  only 
form  of  brazier  which  has  been  recovered  from  the  ruins  of  the  ancient 
city. 

One  of  the  most  striking  exhibits  of  the  great  National  Museum 
of  Mexico  are  the  enormous  pottery  vases,  two  of  which  were  found 
in  the  ruins  of  the  temple  of  the  curato  at  Ixtapalapa,  where  was 
celebrated  the  cycUcal  feast  of  the  kindling  of  the  new  fire,  and  one 
from  Santiago  Tlaltelolco.  The  vases  each  bears  a  human  figure 
in  high  relief  painted  in  colors,  the  face  framed  in  the  gaping  mouth 
of  a  monster,  suggesting  a  mask. 

The  specimen  (pi.  5  a)  from  Ixtapalapa  has  an  hourglass  body, 
decorated  with  the  figure  of  the  god  of  fire  (f),  whose  face  appears 
somewhat  in  side  view,  who  wears  a  girdle  of  human  hands,  has  a 
circular  sign  Uke  that  of  Chac-Mool  (gorget?)  in  his  middle,  side 
loops  or  knots,  and  skirt  hanging  down  slantingly  on  either  side. 
The  upper  rim  of  the  vase  is  decorated  with  hanging  spikes.  Another 
specimen  from  the  same  locality  is  similar  to  the  one  just  described, 
but  the  legs  and  feet  of  the  figure  (pi.  5  b)  are  better  preserved. 
The  third  specimen,  from  Tlaltelolco,  is  almost  denuded,  giving  one 
a  view  of  the  form  of  the  vase.  (PL  5  c.)  A  magnificent  example, 
locality  unknown,  of  rather  slender  form  and  in  excellent  preserva- 
tion, shows  excellently  the  conventionalized  human  figure  wearing 
a  crownlike  headdress  and  with  expanded  wings  springing  from  the 
sides  of  the  body.  (PI.  6&.)  The  cinerary  vase  from  Tlaltelolco 
(pi.  6  a)  suggests  in  form  the  pottery  brazier  shown  in  plate  5  c  and 
is  a  remarkable  specimen  in  modeling  and  color.  This  vase  was 
described  by  Brantz  Mayer,'  who  says  that  it  is  22  inches  high,  15^ 
inches  in  diameter,  and  that  when  found  it  had  a  lid  and  was  filled 
with  human  skulls. 

>  Tucattn,  Tol.  2,  pp.  3S7-400. 

•  CaUlofO  de  DepwUnnento  de  AiqueologlA  del  Muaeo  Nacional.   Jesus  Oallndo  y  Villa.    Mexico,  1897. 

•  Mezioo,  Tol.  2, 1863,  p.  274. 
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These  great  pottery  braziers  are  monumeats  to  the  modeler's  skil! 
in  producing  a  forceful  work  from  crude  material,  and  tlie  final 
painting  raises  these  objects  immediately  to  a  high  plane  of  esthetic 
quaJity. 

Dr.  Eduard  Seler,*  in  his  account  of  the  finds  in  tlie  Calle  de  las 
Escalenllas,  City  of  Mexico,  some  years  ago,  remarks: 

About  20  meten  to  the  east  of  the  GM  skull  altar,  or,  as  we  now  know,  tbo  fitBt 
ToEcatlipoca  stone  seat,  were  found  two  pottery  vasee  three-quarters  of  a  meter  in 
height,  preaumably  fire  vases.  They  have  on  the  lower  border  a  decoration  of  knobs, 
and  in  ^e  middle  a  band  which  in  front  is  bound  into  a  large  loop.  A  rather  large 
hole  is  formed  in  the  walls  of  the  vase  from  aide  to  aide  at  the  level  of  the  band,  poari- 
bly  tor  the  passage  of  a  pole  by  meane  of  which  the  heavy  vessel  was  transported. 
(PI.  7  a,  6.) 

It  will  be  interesting  to  determine  conclusively  whether  these  bra- 
ziers were  transported  by  means  of  a  pole,  as  suggested  by  the  curious 
orifice  passing  through  the  body  of  tlie  vase. 
If  this  opening  is  not  connected  with  the  venti- 
lation of  the  fire,  the  brazier  probably  was  used 
in  some  rite  which  required  its  transportation 
from  one  place  to  another  not  far   distant. 
The  two  Ixtapalapa  braziers  show  this  feature, 
but  apparently  the  holes  are  too  far  off  the 
center  to  admit  of  balance  on  a  pole .    (PI .  5  a,  h.) 
The  Tlaltelolco  specimen  (pi.  5  c)  appears  to 
have  no  such  construction.    The  brazier  fig- 
FiQ  3.-Baiiim  or  fo»-    "red  by  Dr.  Seler '  from  Copan,  Honduras,  is 
lERT.'coPiN,  Honduras,      perforated  in  a  similar  manner.     (Fig.  3.) 
In  describing  a  great  censer  urn  from  the  cave  of  Quen  Santo- 
Chacuia,  district  of  Nenton,  Department  of  Huehuetenango,  Guate- 
mala, Dr.  Seler  records  that  "in  the  depths  of  one  of  these  caverns 
we  found  a  kind  of  altar  and  walla  which  formed  a  chapel.    We  also 
found  the  idols  in  place  and  large  urns,  the  openwork  walls  of  which 
represent  the  features  of  a  demon  having  large  eyes,  colmixres  springing 
from  the  mouth,  and  the  nose  and  chin  bristling  with  spines.    One 
can  imagine  the  effect  this  visage  of  the  devil  would  produce  when  it 
was  illuminated  by  the  fire  on  the  mterior  of  the  lun."'     (Fig.  4.) 

Enough  examples  of  the  hourglass-sliape  censer-braziers  have  been 
recovered  to  enable  one  to  trace  in  their  form  and  embellishment 
certain  motives  which  remain  in  the  conventionalized  specimens 
found  at  the  three-story  temple  at  the  base  of  the  Pyramid  of  the 
Sim  at  Teotihuacan,  those  of  the  Calle  de  las  Escalerillas  in  the  City  of 

I  Bekr,  Oas.  Abb.  mr  Amer.  Bpnabn.  AltarUmnskiuide,  toL  1,  Beclb),  UN,  p.  883. 

■  Idam,  ToL  t,  p.  tm. 

•IdaD,ToLl,p.3ZS. 
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Mexico,  and  those  showing  more  re&lism  and  complexity  of  orna- 
ment from  Tlaltelolco. 

It  appears  that  in  many  cases  masks,  heads,  or  other  members  of  ani- 
mate beings  as  so-called  decorative  elements  are  really  vestigial  and 
refer  back  to  vessels  of  realistic  animal  form,  but  ideas  of  such  forms 
may  be  taken  by  the  artist  at  any  phase  of  design  mutation  from 
models  to  mere  traces,  and  evtm  to  surface  painting,  which  itself  may 
undergo  both  progressive  and  retrogressive  fluctuations  at  different 
periods.    There  is  difficulty  in  placing  the  original  forms  and  build- 
ing the  series.    Thus  the  hour^ass-shape  brazier  appears  from  ves- 
tiges to  have  been  an  animal  form,  probably  human,  and  could  have 
arizen  from  the  crouched  figure  with  bowl  on  back,  examples  of 
which  have  been  found  in  various  localities,  or  readily  from  the 
human  being  in  seated  pose.     (Fl.  8  a.)    Many  archeological  forma 
refer  back  to  the  human  motive,  as  the  sculptured  ax  and  the  small 
jade  and  other  stones  tablets  of  Mexico  and  Central  America,  whose 
meaning  is  made  clear  by  the  aid  of  certain 
decorative  vestiges  which  they  preserve.     The 
most  noticeable  vestige  on  the  hourglass  brazier 
is  ttie  sash,  seen  on  the  Copan  and  Santa  Lucia 
Cozumalhuapa  s[>ecimens  (pi.  4  and  pi.  8  a), 
and  conventioneJized  in  the  Teotihuacan  and 
Escalerillas  braziers,  but  with  pendants  of  com 
and  fruits  on  the  Tlaltelolco  specimens.     Hie 
elaborate  knots  and  the  lappets  are  very  charac- 
teristic and  are  made  to  bear  symbolic  meaning,  in 
this  respect  resembling  the  expressive  knot  sys- 
tems of  Japan,  and  perhaps  the  evanescent  cord    Fia.<.-BB*«»o»cniiBi 
n^^res  of  vanous  peoples.     Ine  same  idea  obtains 
in  tlie  Pueblo  region  of  the  southwestern  United  States,  where  sacred 
incense  cigarettes  of  reed  joints  are  bound  with  cotton  cords,  the  ends 
hanging  free  and  the  knot  or  other  portion  of  the  cord  frequently  secur- 
ingsliellbeadsofdiscoidal  or  pendent  form.     (See  fig.  10a-€.)    Some- 
times a  small  woven  cotton  sash  is  secured  around  the  cane  joint.    In 
the  same  category  are  the  pahos  of  the  Pueblos,'  which  represent  the 
human  form  and  are  suppUed  with  the  wrappings  or  cinctures  under 
discussion. 

Otiier  vestiges  represented  by  knobs  or  spurs,  the  former  around 
the  rim  and  foot,  and  the  latter,  usually  two,  on  oppomte  sides  near 
the  base,  are  not  so  clear,  but  may  be  referred  to  costume  and  parts 
of  the  body. 

Whether  the  hourglsss-sha[>ed  pottery  brariers  may  have  been  used 
to  deposit  the  remains  of  high  priests,  or  other  important  personages, 

■  Bdlbati,  thnr  dla  BkIum  dei  Hop],  Archiv  tOt  Anthnpolofie,  voL  4, 1909,  pp.  «-7^ 
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appears  to  be  a  matter  worthy  of  inquiry.  The  relationship  in  form 
between  the  braziers  and  the  mortuary  vases  and  their  general  agree- 
ment in  decoration  show  at  least  that  they  have  some  concept  in 
common. 

Sahagun  ^  states  that  the  Mexicans  put  the  incinerated  bones  of  the 
nobles  in  an  urn,  with  a  chalchiutl,  and  buried  them  in  a  room  of  the 
house  and  every  day  they  placed  offerings  on  the  sepulcher.  Also: 
''They  burnt  the  belongings  of  the  dead  because  they  pretended  that 
these  things  then  went  to  the  land  of  the  dead." 

According  to  Brantz  Mayer,  the  Tlaltelolco  vases  contained  skulls 
when  found,  and  if  only  this  portion  of  the  body  was  inurned,  may 
not  the  skulls  be  those  of  sacrifices  placed  in  a  brazier  for  interment  t 

The  cinerary  urns  of  Tlacolxda  were  for  burial  of  priests.  Chavero ' 
figures  one  of  these,  a  seated  being  with  hands  on  the  knees,  an 
elaborate  girdle,  ear  plugs,  and  modified  animal  headdress  showing 
a  row  of  teeth.  Breath  signs  also  depend  from  the  mouth.  It  is 
probable,  and  Seler '  agrees  with  me,  that  the  braziers  were  some- 
times used  as  mortuary  urns  for  the  burial  of  a  cacique. 

II.  Censebs  fob  Special  Use. 

1.   PORTABLB. 

(a)  The  solidarity  and  pervasiveness  of  the  aboriginal  religion  of 
Mexico  is  strikingly  shown  from  the  observations  of  the  chroniclers, 
who  state  that  the  people  were  required  to  reenact  in  their  houses, 
in  abridged  form,  ceremonies  following  those  held  in  the  central 
religious  edifices,  and  from  such  glimpses  one  may  gather  an  inkling 
of  the  tedious  rites  of  the  domestic  cult.  Not  even  among  the 
Pueblos,  where  all  activities  are  regulated  by  or  tinged  with  the  sys- 
tem of  religious  observance,  has  such  a  binding  power  been  displayed 
as  in  Mexico,  where  each  house  was  a  temple  in  miniature.^ 

Thus  the  domestic  cult  required  sufficiently  elaborate  paraphernalia 
and  apparatus  to  comply  with  the  formulated  observances  prescribed 
by  priestly  law  and  applicable  to  the  innumerable  ceremonies  of  the 
religious  calendar  as  well  as  to  classes  of  persons,  as  the  mercliants, 
or  to  fraternities.  Since  the  common  act  of  all  observance  was  the 
burning  of  incense,  the  domestic  censer  was  a  vessel  whose  use  was 
almost  universal. 

It  is  imf  ortunate  that  no  description  by  Sahagun,  or  other  writers, 
reveals  the  form  of  the  domestic  brazier-censer  of  the  Nahuas,  but 

i  Work  cited,  p.  224. 

*  MbxIoo,  p.  flOO. 

s  Letter  of  April  13, 191L 

« "Los  Casas  tells  us  that  when  the  GuatemalaDa  hollt  a  new  house  they  were  careful  to  dedicate  an 
apartment  to  the  worship  of  the  household  gods;  there  they  humed  incense  and  oiTerad  domestic  sacrifkna 
upon  an  altar  erected  for  the  purpose.'!  Bancroft,  Native  Raoe9,voL  2,  p.  788.  Las  Oasas  Hist.  Apolofetloa 
M.  8.  Cap.,  124. 
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as  none  of  the  utensils  of  pottery  recovered  shows  a  definite  class 
referable  to  braziers,  it  appears  likely  that  they  were  not  of  fixed 
form,  any  suitable  vessel  being  employed.^ 

Possibly  in  the  practice  of  the  domestic  cult  the  forms  of  the  temple 
apparatus  were  copied,  and  the  hand  censer,  to  be  described  later, 
as  well  as  a  small  hourglass-shape  brazier  may  have  been  used  to  some 
extent,  though  as  a  rule  in  all  primitive  religions  most  of  the  cult 
apparatus  is  esoteric  and  belongs  to  the  fane  and  priesthood,  not 
being  seen  by  the  uninitiated  except  on  occasions  of  public  ceremony. 

A  small  terra-cotta  brazier-censer  from  excavations  in  the  Calle  de 
las  Escalerillas,  City  of  Mexico,  and  which  may  have  been  of  this  class, 
is  shown  (pi.  8  &),  and  another  from  the  pool  of  Chapultepec,  near  the 
city,  shows  a  much  conventionalized  form  (pi.  8  c) . 

Another  consideration  which  bears  on  the  effectiveness  and  to  some 
extent  the  form  of  the  censer  is  the  ventilation  required  for  the  draft, 
as  in  a  stove.  The  Mexicans  had  properly  solved  this  problem  by 
iTiRkiTig  openings,  ornamental  or  otherwise,  in  the  walls  or  the  bottom 
of  the  incense  vessels.  Gum-resins,  such  as  copal,  do  not  burn  readily, 
and  it  was  customary  to  throw  these  substances  in  the  form  of  powder 
or  small  pellets  upon  live  coals  from  the  great  permanent  brazier  fires 
or  from  the  domestic  hearth,  which  was  regarded  sacred  not  only  by 
the  Mexicans,  but  by  all  peoples  below  the  plane  of  enlightenment. 

(6)  Tripods. — In  the  non-Nahuatl  portions  of  Mexico,  however, 
generally  south  and  east  of  the  Nahuatl  area,  the  portable  censer  is 
more  commonly  known,  both  from  survivals  and  from  the  ancient 
examples  which  have  been  recovered  from  the  ruins.  Here  the  form 
is  generally  a  tripod  vessel,  the  feet  hollow,  modeled  in  a  great  variety 
of  grotesque  shapes,  supplied  with  rattles,  or  solid  and  plain. 

Doctor  Plancarte  found  in  the  Matlaltzinca  (Pirinda)  area  in  the 
Valley  of  Mexico  a  specimen  with  three  legs  and  having  perforations 
of  triangular  and  circular  shape  in  the  bottom.  This  authority  says 
that  the  censer  appears  in  his  catalogue  as  a  utensil  of  transition  be- 
tween the  temple  and  the  hearth,  but  it  may  belong  properly  to  the 
cult,  though  such  were  used  in  the  houses  ''para  sahumar  k  los  reci&i 
llegados  y  viajeros  6  &  las  personas  principales,"  ^  to  fumigate  those 
recently  arrived  and  wayfarers,  or  important  persons. 

Some  Costa  Bican  censers  have  also  lids,  as  in  the  Japanese  Icoro 
and  the  Chinese  allied  form,  and  are  remarkable  examples  of  the 
potter's  craft,  an  illustration  of  which,  as  well  as  one  of  the  tripod 
class  from  Guatemala,  have  been  kindly  furnished  by  Dr.  Walter 
Lehmann.     (PI.  8  d  and  pi.  9  a.) 

•  See  SelBT,  workdted,  toL  2, 1904,  p.  846,  flg.  42,  for  fonna  found  in  tbe  Oalle  de  bs  Eacaterfflas,  llezioo. 

•  CaUUogo  de  la  Coleceion  del  Seftor  Pnsbltero  Don  Franciaoo  Planoarte,  fonnada,  con  la  oolabracJon  del 
Doafio^  per  «1  Director  delMuaeo  Nadonal  de  M6xioo.  IMzioo,  1802.  Ezpoeioion  Historloo  Ameroana  de 
Uadild,  Para  1802.    SeoeiAi  de  MAzioo. 
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Fio.   5.— Bowl   cnrsEB,    Lacan- 
DONI8,  Chiapas,  Mexico. 


The  writer  purchased  in  Oaxaca  in  1899  a  tripod  incense  burner  of 
terra  cotta,  the  rim  decorated  with  a  pair  of  masked  human  figures 
with  upraised  hands,  a  pair  of  birds,  two  flowers,  and  two  U-shaped 
figures,  probably  snakes.  The  figures  on  the  inner  and  outer  rim 
and  bottom  of  the  bowl  are  painted  rudely  with  white,  black,  and  a 
blue  resembling  ultramarine.    The  figure  in  the  bottom  is  evidently 

a  sun  symbol.  I  was  informed  by  the 
dealer  that  this  vessel  was  used  by  the 
Indians  for  burning  copal  and  that  the 
figures  were  '^santos''  of  the  Indians. 
Diameter,  7  inches;  height  to  rim,  7  inches; 
to  headdress  of  figure,  9}  inches.  (Cat. 
No.  204692,  U.S.N.M.)     (PL  9  6.0 

(e)  Bowls. — The  Lacandones  of  Chiapas, 
Mexico,  observe  a  compUcated  incense  rite 
yearly,  when  new  incense  burners  are  made 
and  consecrated  to  the  gods.'  The  censers 
are  of  homely  vase  or  bowl  form,  painted 
black,  white,  and  red  with  native  colors,  have  a  mask  projecting 
Uke  a  bowsprit  from  the  edge,  and  are  provided  with  holes  to 
insure  ventilation.  (Pig.  6.)  It  is  customary  to  place  in  the 
open  mouth  of  the  mask  offerings  of  food  and  drink  and  to  bum 
nodules  of  copal  in  the  vessel.*  The  copal  nodules  are  formed  and 
stuck  to  a  board  having  a  handle 
at  one  side,  and  they  are  symboUo- 
aUy  male  and  female,  resembling 
in  form  the  nodules  of  copal  found 
in  excavating  the  ancient  sites  of 
Yucatan,  and  reminding  one  of  the 
joss  sticks  and  pastilles  of  the 
Orient.  (Fig.  6. )  In  the  censer  are 
placed  jade  figures  representing  the 
gods  of  the  Lacandones,  and  over  them  the  copal  is  burnt.  Pabn 
leaves  waved  in  the  smoke  are  thought  efficacious  in  driving  away 
di8eai3e.  The  ceremony  and  the  ceremonial  use  of  the  Lacandones 
censer  is  a  remarkable  example  of  the  survival  of  an  ancient  custom, 
and  throws  light  on  much  that  was  unknown  of  the  cult  practices 
of  this  region. 

1  For  dJsooasion  of  tlie  headdress  of  an  image  on  a  Oaxaca  censer,  see  Seler  in  Bulletin  as,  Boraaa  of 
American  Etlmology,  1904,  pi.  8&. 

s  Toscer,  A  oomparatire  study  of  the  Mayas  and  Lacandones,  Publ.  Arch.  Inst.  America,  Now  Yoik, 
1907,  p.  107. 

If aler,  Mem.  Peabody  Mus.,  toI.  2,  No.  1,  p.  38. 

Sder,  work  cited,  1906,  Yd.  3,  pp.  585-^580. 

>  Stephens  states  that  incense  was  burnt  on  the  stone  projecting  lh>m  the  mouth  of  a  gl^uitlo  mask,  Ch* 
"Cara  Oiganteaca,"  at  Iiamal,  Yucatan  (Stephens,  Yucatan,  toI.  a;  pp.  334-286),  luggertiiit  fiia  toid 
Id0  in  the  mouth  of  the  mask  on  the  Lacandones  brasieKS. 


Fio.  6.— Copal  nodulxb,  LAOimxnnB,  Gbu- 
PA8,  Mxnoo. 
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The  Guatemalan  portable  iuceiiBarioB  are  frequently  spinose  bowls 
with  a  head  on  one  side.  They  all  bear  evidence  of  burning  reain, 
are  of  crude,  coarse  clay,  and  some  specimens  have  lids.' 

The  censer  has  not  surrived  among  the  Mayas  as  it  has  among  the 
less  modified  Lacandones;  but  L.  H.  Aym^  sent  to  the  National 
Museum  from  Merida,  Yueatan,  an  incense  burner  of  pottery  of 
gray,  coarse  paste,  washed  brown  on  the  interior  and  red  on  the 
exterior,  and  having  the  form  of  an  incurred  bowl  mounted  on  a  foot, 
and  two  rows  of  holes  punched  through  the  body  to  insure  ventila- 
tion. (Fig.  7.)  In  the  bottom  of  the  bowl  is  a  dab  of  the  red 
paint  with  which  the  exterior  is  washed.  (Compare  Oaxaca  censer, 
pi.  9  h.)  This  appears  to  be  a  vessel  for  burning  incense  in  the 
house.  (Cat.  No.  73885,  U.S.N.M., 
originalNo,  17.)  Diameter,  4 J  inchea; 
height,  4  inches. 

2,    OBBTURB    0BN8EB8. 

The  third  class  of  censers  comprises 
those  held  in  the  hand  and  used  for 
wafting  incense  in  a  certain  direction 
or  toward  any  object  to  be  incensed. 
It  would  seem  that  the  requirement 
for  worship  toward  the  cardinal  points 
has  given  rise  to  the  hand  censer,  which 
in  its  most  developed  form  resembles 
a  shallow  dipper  with  a  long  handle. 
There  are  specimens  which  may  show 
a  development  of  this  formfromabowl 
or  tripod  censer,  as  suggested  by : 

(a)  A  specimen  from  Oaxaca,  in  form  of  a  flaring  bowl  of  brown 
unpolished  ware  having  a  projection  from  one  side  and  a  starlike 
handle  with  four  prongs,  appears  to  be  a  censer  and  to  stand  morpho- 
It^cally  between  the  bowls  and  hand  censers.  It  was  collected  by 
E.  O.  Matthews,  and  is  3^  inches  la  diameter  and  2}  inches  high. 
(Cat.  No.  215137,  U.S.N.M.)     (PI.  10  a.) 

Qt)  Openwork  pottery  tripod  vessel,  one  1^  of  which  is  extended 
to  form  &  handle.  This  type  is  usually  of  extremely  good  art,  and 
consists  of  a  cup-shaped  bowl  pierced  with  beautifully  executed 
openwork  resting  on  two  round  feet  supplied  with  rattles,  the  curved 
handle  terminating  in  a  flexed  arm,  which  forms  the  handle  and 
third  foot.    The  specimen  is  from  Oaxaca.'     (Collected  by  L.  H. 

>  B«  Hoofb,  In  Baport  al  tlw  UuUld  Commiakin,  iSO,  WMhlnclon,  UH,  p.  3H. 
Sikr,  mrkeltHl,  1(08,  toLI,  p.  on,  Biura  a  iphun  thbbI  of  tlliaooIl>t^lotloo• 
*IUttMboto«DMrs(tlnlwIldar  wlthdatfiipnfocstsdBiidoutllind  with  mrntflbcd  HUM  and  hkvbic 
bcaxnopfiMlMridw.    Tbattul  allhaluuidlali  modeled  In  Uwlonnora  Hexed  um.  thehrnddisplng 
tb*  qrllndw.    The  het  hmI  beodla  ere  nt  In  oo  itabe.    The  trbiifuler  TentUatluf  oriflcea  lonnlcc  Uie 
-  Id  oat  vtth  ■  tool  vUiOt  lean*  tbe  edcn  lUfbBr  rao^    LMiSth,* 
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Aymfi.  Cat.  No.  131452,  U.SJT.M.)  (PI.  10  6.)  A  number  of 
similar  censers  have  been  found. 

(e)  Among  the  Lacandones  of  Chiapas,  according  to  Tozzer,  the 
ladle  incensaiio  occurs,  but  plays  an  unimportant  part  in  the  rites 
and  is  used  only  in  the  ceremony  when  the  new  Iraseros  are  installed. 
It  consists  of  a  dipperlike  vessel  with  a  head  on  the  side  next  the 
handle,  and  is  called  akrui,  '^the  mother/'  Tozzer  discusses  this 
type  of  incensario  ^  and  says  that  the  handle  terminates  in  a  hand  in 
which  offerings  of  food  are  made,  while  incensarios  of  the  older 
culture  had  serpent  heads.  A  handle  of  an  incensario  from  Hon- 
duras is  figured  in  plate  19  of  Tozzer's  work.  Seler '  .figures  speci- 
mens from  Coban  in  the  collections  of  Sai^,  Sapper,  and  Dieseldorf, 
in  the  Musemn  ftir  Ydlkerkunde,  Berlin,  that  appear  to  be  incense 
spoon  handles.  They  are  of  animal  forms,  are  short,  and  some  of 
them  have  a  foot;  and,  while  no  vessels  to  which  they  were  attached 
have  been  foimd,  it  is  probable  that  the  identification  by  Seler  is 
correct. 

From  the  Zapotec  area,  Oaxaca,  numerous  examples  have  been 
found  of  a  crude  ladle  of  coarse,  dark-gray  pottery,  the  bowl  of 
which  has  a  flat  bottom  with  six  or  seven  holes  punched  therdn. 
The  handle  is  hollow  and  is  truncated  squarely  at  the  end.  (Cat.  Nos. 
109813,  109814,  U.S.N.M.,  Oaxaca,  Mexico.  Collected  by  L.  H. 
Aym6.)  (PI.  10  c.») 

Eingsborough  ^  figures  a  specimen  in  the  fourth  volume  of  his 
work.    The  presumption  is  that  these  are  censers  for  domestic  use. 

Through  the  courtesy  of  Dr.  Walter  Lehmann,  a  photograph  of  a 
handle  censer  from  Guanacaste,  Peninsula  of  Nicoya,  Costa  Rica, 
has  been  secured.  The  specimen  is  from  the  Velasco  collection, 
National  Museum,  San  Jos6  de  Costa  Rica.  (PI.  12  c,  d.)  Its 
resemblance  to  the  Nahuatl  censer  ladle  is  apparent,  and  Lehmann 
cites  its  locaUty  as  ''the  Mexican  enclave  of  the  Peninsula  Nicoya.'' 
In  point  of  specialization  it  is  hardly  so  far  advanced  as  the  Nahuatl 
variety,  its  decoration  is  southern,  and  in  some  respects  it  approxi- 
mates the  Zapotec  modified  tripod.     (See  pi.  10  h.) 

Prof.  Marshall  H.  Saville,  while  carrying  on  the  work  of  the  Heye 
Expedition  to  Ecuador,  discovered  at  Manabi  a  dipperUke  vessel, 
the  end  of  the  handle  terminating  in  a  clenched  fist,  resembling  in 
this  respect  some  of  the  censers  found  in  southern  Mexico.  It  is 
very  small  (3^  inches  long)  and  is  classed  as  a  censer.^ 

1  Work  cited,  1907,  p.  110. 

s  Work  cited,  1906,  vol.  3,  pp.  604-«)5. 

i  If  easozements:  Diameter,  5  Inches;  height,  1|  incheq^  length  of  handle,  4}  inches;  diameter  of  handle. 
1 A  inches. 

« Antiquities  of  Mexico,  London,  1830-1848. 

*  Contr.  Soath  Amor.  Arch.  The  George  Q.  H«ye  Expedition.  AntiqultleB  of  ICanahl,  Bouador.  New 
York,  1907,  vol.  1,  pi.  54,  fig.  6. 
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Small  ladle  forms  found  in  the  huacas  of  the  Guetaro  Indians  of 
Costa  Rica  are  called  incensarios,  but  examination  of  the  specimens 
in  the  Arellano  collection,  exhibited  at  Madrid  in  1892,*  showed  only 
one  bearing  tracea  of  fire.  There  is,  however,  a  mask  on  the  handle 
adjoining  the  bowl,  and  the  weight  of  opinion  must  class  them  as 
incensarios.  Lehmann  has  discovered  ladles  of  this  form  near 
Cartago,  Costa  Rica.     (Fig.  8.) 

(d)  He  most  familiar  object  of  this  class  and  the  most  highly 
developed  is  the  Nohuatl  hand  censer  spoon  having  a  long  handle  and 
decorated  with  painting  and 
sculpture.  This  censer  was 
held  in  the  hand  of  the  offi- 
ciating priest  and  the  fumes 
of  the  copal  or  other  incense 
wafted  toward  the  figure  of 
the  god.  They  are  rather 
frequently  found  in  the 
Nahuatl  area  of  Mexico,  and 

Qumbera  were  unearthed  in  no.  s.— lapu  umsib,  odbtuo  hdacis,  com  ski, 
the  trenches  near  the  Cathe-  A««tLixt.  coij.«cr.o». 

dral  plaza  in  the  Federal  district  some  years  ago,'  several  havii^ 
been  brought  to  the  United  States  by  collectors.  Their  mode  of  use 
may  be  seen  in  numerous  instances  in  the  picture  writings,  where  the 
characteristic  extended  arm  holding  the  censer  is  graphically  depicted. 

Sahagun  describes  the  offerings  made  by  the  Mexicans  in  their 
ealpulU,  and  mentions  that  the  satraps  (attendant  chief  prieata) 
offered  incense  day  and  night  in  the  temples  at  certain  hours. 

They  used  for  tlutt  purpom  cetuera  of  terra  cott»  in  the  form  of  a  Idod  of  skillet  of 
medium  size  with  a  hollow  handle  of  the  Uigenew  ot  a  van  in  tneamire  and  of  the 
length  of  the  arm  up  to  the  elbow  or  a  little  more,  having  within  little  etonee  which 
eerved  aa  rattln.  The  cenwr  was  onuunented  with  Kulpturea  which  aie  pierced  at 
intervals  fnun  the  middle  to  the  base.  They  took  in  it  lighted  coals  from  the  fire  and 
they  threw  on  it  copal ;  they  approached  the  statue  of  the  demon  and  they  elevated 
the  censer  toward  the  four  cardinal  points;  at  the  same  time  they  incensed  also  the 
idol.  When  this  was  done  they  threw  the  coals  on  the  fire.  Tlie  Mme  practice  was 
imitated  by  the  people  in  their  Rouses,  morning  and  evening,  before  the  statues 
which  they  had  in  their  chapels  or  in  their  courts.  The  parents  taught  their  children 
to  make  the  same  evening  and  morning.' 

Sahagun  also  tells  us  that  at  the 
feast  of  Tezcatlipoca  everyone  carried  perfume  pots.    They  made  fire  in  the  temple 
in  order  to  have  coals.    They  carried  also  copal  and  censeia  of  tem-cottalike  pots, 

i'AUbq,  Aiuabulo.  CaUlato  il«  lu  AnllealdadM  it  Coata  Kin  txhlbldu  par  el  Xicmo.  Sr.  D.  Julio 
flriltTWi      KipMktkn  HiiUrfav-AiDarlemiu  de  Ifwlrid.    Uadild,  1899,  p.  IT. 

B<m^,  AndantCcntnl  ted  Soath  Amtrlaui  Fattnr  in  tha  Columbian  HUlorloal  ~ 
Id  ma.    R«iigrt  of  tlu  Uadrld  Conunlnlon,  im,  WuhbUtoii.  18MI,  p.  847. 

■  Scht,  work  dUd,  Uoe,  toI.  %  p.  S». 
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pierced  and  much  worked,  that  they  called  tUmaitl  (tletl,  fire;  maitlf  arm).  They 
had  also  all  kinds  of  copal,  and  they  prepared  portions  for  use  in  the  ceremonies  cus- 
tomary in  the  service  of  that  god.  The  chief  priests,  when  a  certain  moment  of  the 
service  came,  took  coals  in  their  censers,  threw  on  them  copal  or  incense  and  incensed 
the  images  of  Uitzilopochtli  that  they  had  installed  in  the  temple  a  little  while  before. 
This  ceremony  was  not  only  made  in  this  place,  it  was  repeated  in  all  the  houses  by 
their  proprietors,  who  incensed  the  images  of  the  gods  which  they  had  at  home.  When 
they  had  finished  the  incensing  they  went  to  deposit  the  ashes  in  a  round  hearth, 
called  tlexictli  (tUtl,  fire;  xictlt,  navel  or  cord,  leather  band),  which  was  placed  in  the 
midst  of  the  court  where  it  was  elevated  two  spans  above  the  soil.' 

The  United  States  National  Museum  collection  contains  numerous 
handles  of  the  tlemaitly  all  of  the  serpent  design,'  which  was  that  com- 
monly used  by  the  Nahuas,  and  a  bowl  with  a  portion  of  the  handle 
remaining;  collected  by  Dr.  Edward  Palmer  from  a  cave  at  Dos  Cami- 
nos,  25  miles  east  of  Acapulco.  The  latter  specimen  is  of  coarse 
brown  paste,  the  handle  a  hollow  tube,  the  bowl  even  in  outline  and 
perforated  with  a  design  consisting  of  four  triangles,  arranged  as  in 
the  Maltese  cross,  repeated  three  times,  and  with  a  triangle  in  each 
of  the  broad  spaces  between  the  four-part  design.  A  plain  circular 
area  is  left  in  the  bottom  of  the  bowl.  The  under  surface  has  bands 
ornamented  with  small  papillae,  and  on  one  side  of  the  bowl,  near  the 
edge,  project  two  spurs,  perhaps  rudimentary  feet.  (Diameter  of 
bowl,  7i  inches;  height,  2i  inches.  Cat.  No.  173069,  U.S.N.M.) 
(PI.  12  a.)  The  handle  is  from  the  Hill  of  Tepeyac,  Mexico,  D.  F., 
and  was  collected  by  W.  W.  Blake.  It  is  tubular,  of  red  paste,  and 
shows  obscure  coiling  marks.  The  head  of  the  fire  serpent  has 
extended  tongue,  open  mouth,  projecting  teeth,  and  a  band  across 
the  neck.  The  mouth  of  the  serpent  does  not  communicate  with  the 
hollow  of  the  tube.  (Length,  12  inches;  diameter,  1^  inches.  Cat. 
No.  99081,  U.S.N.M.)     (PI.  12  b.) 

The  writer  may  be  pardoned  for  introducing  at  this  point  for  com- 
parison an  oriental  hand  censer  which  presents  remarkable  similarity 
to  the  Mexican  hand  censers  just  described.  The  specimen  is  from 
Japan  and  is  described  as  an  "  ancient  hand  censer,"  used  in  temple 
worship  for  directing  the  smoke  of  incense  toward  the  images  of  the 
gods.  A  dragon  is  coiled  about  the  handle,  and  the  latter  in  turn 
passes  around  the  middle  of  a  constricted  vase  with  foot.  It  com- 
bines the  sedentaiy  Jcaro  with  the  hand  censer,  more  fully  than  the 
Chinese  type.  (Cat.  No.  6330,  U.S.N.M.  Collected  by  the  late  Gen. 
O.  E.  Wood,  U.  S.  Army.)  (PI.  11.)  The  Chinese  employ  a  similar 
hand  censer,  but  more  conventionalized  in  design. 

(e)  A  tubular  incense  apparatus,  through  which  or  from  which 
smoke  may  be  blown  by  expulsion  of  the  breath,  was  anciently  used 
in  Mexico,  as  witnessed  by  the  sculptures  of  the  Palenque  altar  and 

I  flahagun,  work  cited,  p.  101. 

I  The  baodlewimetiiiiM  terminated  in  fhetaloDS  of  the  eade.    See  Seler,  work  cited,  vol.  a;  1906,  pb  SOi 
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clrawmgs  in  the  Manuscript  Troano  figured  by  McGuire.^  This  pipe 
censer  is  found  on  ancient  sites  in  the  region  west  of  the  Rio  Grande 
and  south  of  the  great  breaks  in  New  Mexico  and  Arizona.  It  is  a 
hollow,  truncated  cone,  usually  of  tuff,  often  showing  traces  of  red 
and  yellow  pigment  and  from  6  to  14  inches  in  length,  the  diameter 
varying  from  1^  to  4  inches.  It  was  found  in  the  larger  rooms  of 
ruins,  associated  with  small  painted  mortars,  decorated  slabs,  and 
other  cult  apparatus,  and  which  almost  invaiiably  show  traces  of  fire.' 
Its  connection  with  the  small  tubular  "pipes,"  either  straight  or 
frequently  bent  at.  a  slight  angle,  found  north  of  the  "breaks"  and 
in  use  at  the  present  day  in  religious  ceremonies  by  the  Pueblos,  has 
been  suggested  by  Dr.  J.  Walter  Fewkes,  who  says  that  by  interpre- 
tation of  the  Hopi  name  it  is  a  "doud  blower."  Dr.  Fewkes 
informs  me  that  the  large  pipe  used  in  the  Winter  Solstice  ceremony 
and  called  the  "great  snow  pipe"  is  made  especially  for  the  ceremony 
and  has  a  capacity  of  about  half  a  pint  of  the  sacred  tobacco  mixture. 
It  is  of  clay,  not  decorated,  and  the  object  of  its  use  is  to  create  a  big 
smoke  doud  as  a  petition  for  snow,  exemplifying  the  "gesture  prayer." 
The  writer  has  observed  the  use  of  such  tubes  in  Hopi  ceremonies, 
where  the  celebrant  fills  the  pipe  with  aromatic  herbs,  lights  it  from 
the  kiva  fire,  and,  inhaling,  blows  a  compact  doud  of  smoke  as  an 
offering  to  the  rain  gods  or  other  beings  who  move  in  the  sky  behind 
doud  masks.  The  connection  is  obvious,  but  often  the  large  size  of 
the  southern  blower  would  prevent  individual  use  as  above,  and  some 
other  method  of  producing  the  smoke  or  incense  cloud  is  indicated. 
Several  specimens  in  the  National  Museum  have  orifices  through  the 
wall  of  the  blower  in  its  lower  half,  and  one  specimen  found  by  the 
Museum-Gates  exploring  expedition  of  1905  has  a  series  of  holes 
around  the  base  near  the  lower  edge.  These  orifices  may  be  designed 
to  promote  the  draft,  which  may  have  been  increased  by  the  inser- 
tion of  a  reed  tube,  and  they  are  analogous  to  the  triangular  cuts 
through  the  basin  of  the  incensarios  found  in  theCallede  las  Escalerillas 
and  in  other  parts  of  Mexico,  as  well  as  those  vase  forms  from  the 
Lacandones,  the  andent  Mayas  of  Yucatan,  and  the  ancients  of  the 
Peninsula  of  Nicoya,  Costa  Rica.  This  resemblance,  which  may 
seem  a  mere  detail,  is  significant. 

A  specimen  of  the  tubular  cloud-blower  in  the  National  Museum 
is  made  of  friable  tufa  deeply  colored  by  the  effects  of  fire.  The 
cavity  has  been  drilled  from  both  ends,  the  upper  portion  of  the 
cavity  being  much  larger  than  the  lower,  as  in  the  smaller  pipes.  A 
shoulder  is  formed  in  the  upper  extremity  of  the  pipe,  and  through 
this  shoulder  a  diagonal  hole  has  been  perforated  into  the  bowl  of 
the  tube,  in  this  way  resembling  very  much  the  treatment  of  a  Hopi 

I  Pipes  ft&d  flnwlrhn  Caftoms  of  the  Amnloan  Aborigines,  Ann.  Rep.  U.  8.  Nat.  Mus.,  Ifi87,  p.  371, 
and  fhmtiipieoe. 
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field  oven  with  its  draft  hole.  Another  perforation  extends  hori- 
zontally through  the  wall  near  the  base  of  the  pipe.  The  exterior 
of  the  pipe  has  as  fine  a  finish  as  the  material  will  bear  and  is  well 
shaped.  Length,  13f  inches;  diameters,  2f ,  2^,  and  1^  inches.  (Cat. 
No.  98228,  U.S.N.M.,  New  Mexico.  Collected  by  E.  W.  Nelson.) 
(PI.  13  a.) 

Another  cloud-blower  is  of  coarse  tufa  of  yellow-brown  color, 
excavated  from  both  ends,  giving  an  hourglass-shaped  section; 
form,  a  truncated  cone  with  raised  molding  near  larger  exti^mity. 
Traces  of  vertical  bands  of  red,  yellow,  and  black  pigment  appear 
on  the  surface.  Half  of  the  blower,  is  missing.  Found  in  a  cere- 
monial room  of  the  lai^e  pueblo  ruin  on  Spur  ranch;  near  Luna,  New 
Mexico.  Length,  8f  inches;  diameter,  4  inches;  diameter  of  mouth- 
piece, 3i  inches;  lower  end,  2^  inches;  orifice.  If  inches.  (Cat.  No. 
231904,  U.S.N.M.    Collected  by  Walter  Hough.)     (PL  13  6.) 

In  his  important  and  valuable  paper  on  aboriginal  pipes  and 
smoking  customs,^  Mr.  J.  D.  McGuire  has  brought  together  by  far 
the  largest  collection  of  information  on  this  subject.  The  pipe, 
this  author  has  pointed  out,  antedates  the  use  of  narcotic  herbs, 
such  as  tobacco,  and  he  concludes  that  '^the  importance  of  smoke 
appears  to  have  been  chiefly,  if  not  entirely,  due  to  its  supposed 
medicinal  properties."  Mr.  McGuire  also  points  out  that  the  offer- 
ings of  incense  by  the  Aztecs  to  the  Spanish  invaders  under  Cort& 
were  in  many  respects  similar  to  the  famiUar  pipe  customs  of  the 
Indians,  and  pipes  of  like  shape  are  traced  from  southern  Mexico 
to  British  possessions  in  the  north. 

It  is  manifest  tha^t  the  custom  of  smoking  did  not  originate  in 
gustatory  enjoyment,  but  following  along  the  line  of  the  develop- 
ment of  the  fire  cult,  smoke  had  an  esoteric  or  sacred  meaning. 
The  first  offerings  would  be  from  a  static  fireplace,  such  as  the 
camp  fire,  and  as  progress  was  made  in  the  arts  of  Uf e  the  caring  for 
fire  in  portable  appliances  would  give  rise  to  braziers  in  great 
variety — as,  for  example,  the  bowl-shaped  censer  of  the  Lacan- 
dones  and  the  handled  censer  of  the  Nahuatl,  which  correspond 
respectively,  to  the  static  and  handled  censers  of  Japan  and  (3iina. 
The  swinging  censer  of  Europe  is  evidently  a  development  of  a 
sedentary  vase  form.  ^  The  pipe  itself  seems  to  be  a  development 
from  a  sedentary  form  which  has  survived  in  the  ''great  pipes" 
sometimes  occurring  among  the  North  American  Indians.  As  an 
outgrowth  of  environment,  culture,  and  customs,  smaller  pipe 
forms  were  adopted  and  the  original  intention  of  smoke  offerings 
was  much  modified  by  individual  circumstances.  We  have  also  an 
interesting  analogy  between  the  handled  censer  in  Mexico  and  the 
peace  pipe  used  in  ceremonies  by  the  North  American  Indians, 

lAxm.  Rep.  U.  8.  Nat.  Mus.,  1887,  footnot' 
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both  utensils  showing,  it  is  presumed,  the  hl^enesa  due  to  similar 
needs  rather  than  to  direct  acculturation. 

The  folloving  ia  a  description  of  the  specimens  figured  on  plate  14: 
Pipe  of  gray  vesicular  rock,  shallow  bowl,  uniform  tube  leading  to 
center  of  bowl.  Diameter,  li  inches;  height;  2  inches.  (Cat.  No. 
212609,  U.S.NJiL)  Scorse  ranch,  near  Holbrook,  northeastern  Ari- 
zona.   CoUected  by  Walter  Hough.     (PI.  14  a.) 

Made  of  purple  Teaicular  lava;  bowl  not  much  enlarged;  tube  of 
large  caUber.  IXameter,  1}  inches;  height.  If  inches.  (Cat.  No. 
212102,  U.S.N.M.)  Petrified  forest,  Arizona.  Collected  by  Walter 
Hough.     (PI.  14  6.) 

Of  yellow  sandstone;  bowl  lai^  and  conical,  joined  by  a  small 
orifice  at  apex  of  cone  formed  in  the  base.     (Cat.  No.   149435, 
U5.NJrf.)    Arizona.    Collected  by  R.  J. 
Coyne.    Diameter,    1}  inches;  he^t,    2f 
inches.    (PI.  14  c.) 

Of  dense,  vesicular  lava,  brown  to  blue  in 
color,  finely  finished;  the  bowl  very  deep. 
Diameter,  1(  inches;  length,  2-^  inches. 
Petrified  forest,  Arizona.  Ck)llected  by 
Walter  Hough.  (Cat.  No.  212131. 
U.S.NJJ.)     (PI.  14d.) 

I^pe  of  pottery;  brown  cdor,  surface 
highly  polished,  bowl  deep,  meeting  smaller 
orifice  perforating  its  bottom.  (Cat.  No. 
15&132,    U.S.N.M.)      Length,    2\   inches; 

diameter,  g  inch.    Sikyatki,  Arizona.    Col-    ""'■^^T^'^'^^'' 
lected  by  J.  Walter  Fewkes.     (PI.  14  e.) 

Pipe  of  pottery;  exquisitely  finished,  brown  color,  stem  squared, 
bowl  swelled  and  terminating  in  a  collar.  Length,  2^  inches;  diam- 
eter, \  inch.  (Cat.  No.  213260,  U.S.N.M.)  Awatobi,  Arizona. 
Collected  by  the  Museum-Gates  Expedition,  1901.     (Fl.  14/.) 

Pipe  of  brownish  tufa;  bowl  and  stem  of  equal  length,  side  of  bowl 
decorated  with  cross  formed  by  small  holes  drilled  in  the  material. 
Length,  2}  inches;  bowl,  1  inch  by  3  inches.  (Cat.  No.  234768, 
U.S.NJI.)  Jemez,  New  Mexico.  Collected  by  Mrs.  Matilda  Coxe 
Stevenson.     (PI.  14  g.) 

Pottery  pipe  exquisitely  finished,  mouth  portion  flared;  body 
ridged  as  though  wrapped  with  cord,  except  collar  portion  at  the 
forward  end.  Length,  2^  inches;  diameter,  |  inch.  (Cat.  No. 
156154,  U.S.NJi.)  Awatobi,  Arizona.  Collected  by  J.  Walter 
Fewkes.     (PI.  14  A.) 

Pipe  of  dark  gray  stone,  well  finished;  bowl,  shallow  cone;  base 
flattened  and  expanded.  (Cat.  No.  234769,  U.S.N.M.)  Jemez  Pla- 
teau, New  Mexico.  Collected  by  'iSxa.  Matilda  Coxe  Stevenson. 
Length,  2^  inches;  diameter,  }  inch.     (Fl.  14  i.) 


128 


PROCBBDINaB  OF  THE  SATIOyAL  MV8BVU. 


Pipe  of  brown  pottery  conaisting  of  a  flaring  stem;  drcular  bov! 
surmounted  by  a  broad  collar  ornamented  with  cross^aped  design 
in  perforations  and  scratched  on  the  surface.  Length,  2}  inches; 
diameter,  li  inches.  (Cat.  No.  244762,  U.S.N.M.)  Jemez  Plateau, 
New  Mexico.    CoUected  by  E.  L.  Hewett.     (PI.  14  j.) 

Pipe  of  potteiy,  quadrangular  shape,  rounded  at  the  base  and  with 
a  collar  near  the  mouth,  decorated  on  two  »des  with  the  light- 
ning arrow.     The 
pipe  bears  a  black, 
highly  lustrous  pol- 
ish. (Cat.  No.  47759, 
U.S.NJI.)  San  Juan 
Pueblo,  New  Mexico. 
Collected  by  J.  W. 
Powell.    Length,  4} 
inches;  1|  inches  by 
J  inch.     (PI.  14  Jc.) 
if)  Cigarettes. — 
Still  another  form  of 
offering  is  the  sec- 
tion   of    cane    tube 
charged  with  vegetal 
incense  found  rather 
generally  in    the 
Pueblo    region,  but 
especially  in  the 
{       southern  portion? 
The    cigarette    is 
filled  with  a  mixture 
of  herbs,   which, 
when   burnt,   pro- 
duces   a    pleasant 
odor,  but  generally 
the    tubes     pack^ 
with   the  mixture 
have  not  had  fire  put  to  them  and  obviously  the  offering  ia  by 
implication.    In  some  cases,  however,  the  cigarettes  have  been 
lifted  at  tiie  time  of  offering,  as  in  certun  shrines  observed  in  caves 
on  the  Blue  River,  Arizona,  these  usually  being  the  larger  canes  of 
functional  size  and  not  the  miniature  tubes  which  occur  in  such  great 
profusion. 

The  cigarettes  (fig.  10)  are  girdled  with  strands  of  white  or  dyed 
cotton  cord;  miniature  blankets  and  sometimes  beads  or  feathers  are 
attached,  the  object  inthe  mind  of  the  worshipper  being  to  duly  clothe 
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these. off eringH  in  consooance  with  the  belief  that  thej  were  animate, 
and,  further,  that  they  represented  the  human  body,  as  has  been 
poiated  out  with  regard  to  the  censers  and  braziers.  Kudiments  of 
this  girdle  are  seen  on  small  tubular  pipes  from  northern  Arizona 
(pi.  14/,  h,  j,  le),  which  appear  to  show  their  relation  to  the  cane 
incense  tube,  and  it  is  probable  that  the  longer  plain  tubular  pipes 
were  girdled  with  cord  and  feathers  at  the  time  of  offering,  aa  in  some 
modem  Pueblo  examples. 

Similarly,  some  of  the  Mexican  pottery  censers  of  hourglass  shape 
bear  a  girdle  in  relief  representing  the  cord 
tied  in  a  symbohc  bow.     (Fig.  9.) 

There  is  also  a  close  connection  with 
respect  to  the  cigarette  between  the  Mexi- 
cans and  the  Pueblos.  Abundant  refer- 
ences in  the  writings  of  the  chroniclers 
^ow  that  cigarettes  cut  from  reeds, 
punted  in  Tarious  patterns  and  colors, 
filled  with  different  kinds  of  odorous 
herbs  and  other  aromatic  substances  pul- 
voized  and  mixed  together,  were 
amoked  ceremonially. 

3.   SWINQINQ  CENSEBS. 

(a)  The  swinging  cenaers  which  remain 
to  be  discussed  are  not  indigenous  to  the 
Western  Hemisphere,  but  have  been  intro- 
duced by  the  religious  orders.  The 
Museum  possesses  a  specimen  from  the 
Oxchiri  Indians  of  Chiapas,  Mexico, 
which  shows  an  interesting  adaptation 
of  native  materials  and  art.  It  consists 
of  an  hourglass-shaped  basket  of  ix'tle    ^'^-  "■- sinworao  cnma  boldu, 

_j   ,     .      J  -1   J        J        1 .    .  i_  lUDUM*  or  Ozcam,  Chia»*h.   Cot- 

cord  twmed  over  a  coiled  rod.    At  the     lictto  bt  l.  h.  Ami. 
naiToweat    portion    are    attached    four 

braided  cords  which  are  bunched  at  the  ends  and  form  a  aling  by 
which  the  censer  may  be  swung.  These  cords  can  be  drawn  tc^ther 
with  a  sUding  ring.  The  incense,  of  copal,  is  burned  in  a  bowl  of 
earthenware  which  fits  in  the  larger  concavity  of  the  basket,  and  the 
apparatus  is  presumed  to  have  been  used  in  the  celebration  of  mass  in 
the  poor  country  churches  attended  by  Indians  not  possessed  of  a 
metal  censer.  Diameter,  top,  5{  inches;  bottom,  5^  inches;  height, 
4)  inches;  length  of  cords,  23  inches.  Collected  by  L.  H.  Aym<. 
(Cat.  No.  76895,  U.aN.M.)  (Fig.  11.) 
2(H41»— Proc.N.M.Tol.42— 12 0 


130  PROOEEDING&  OF  THE  NATIONAL  MUSEUM.  vou  42. 

REMARKS  ON  THE  CENSER  IN  SOUTH  AMERICA. 

The  apparatus  discussed  in  this  paper  is  most  prevalent  in  central 
and  eastern  Mexico,  less  so  in  Central  America,  and  gradually  dimin- 
ishes through  the  South  American  cultures.  Information  concerning 
.South  American  cult  apparatus  is  extremely  limited  because  the  his- 
torical and  linguistic  nexus  has  been  lost,  and  no  knowledge  is  recov- 
erable from  a  vocabulary  of  symbolic  art,  so  rich  in  Mexico.  The 
.  tripods  and  stool  forms  of  Chiriqui,  described  by  Holmes,^  some  of  the 
carved  stone  metates,  pottery  vessels  of  tazza  and  tripod  forms  of 
Ecuador  and  Peru  may  have  been  designed  as  censers,  but  beyond 
their  relationships  in  shape  and  in  some  features  of  construction  and 
adornment  no  approximately  conclusive  data  can  be  put  forward 
concerning  South  American  censers.  Incense  was  offered  on  the 
figure  braziers  of  Ecuador,  and  no  doubt  incense  was  known  in  Peru 
and  Bohvia,  but  httle  has  been  pubhshed  of  the  vast  stores  of  rehcs 
from  this  area  in  museums. 

DISCUSSION  OF  THE  USE  OF  INCENSE  IN  WORSHIP. 

The  offering  of  incense  is  almost  universal.  Tribes  which  have 
reached  a  stage  where  recurrent  rites  are  observed,  and  where  cere- 
monials have  attained  some  complexity,  make  use  of  this  f eatiu'e  of  the 
fire  cult,  and  below  this  grade  of  culture  individual  or  family  acts  of 
worship  often  show  the  employment  of  incense  or  fire  offerings. 

While  fire  may  be  primary  in  regard  to  the  origin  of  the  idea  of 
incense,  it  became  secondary  as  applied  to  advancing  cults;  that  is, 
offerings  were  not  confined  to  the  communal  house  or  camp  fire,  but 
were  made  on  special  hearths  or  in  special  apparatus.  Nevertheless, 
no  incense  was  so  offered  that  was  not  ignited  from  a  sacred  fire;  that 
is,  one  carefully  prepared  to  insure  purity,  and  secured  from  the 
ancient  wood  drill,  from  lightning,  lens,  mirror,  or  other  consecrated 
or  supernatural  source.  New  fire  is  kindled  by  the  Lacandones  of 
Chiapas  by  wood  friction  for  use  in  consecrating  censers  and  igniting 
copal  burned  at  that  time. 

The  new  fire  is  thought  by  the  Lacandones  to  be  efficacious  in  heal- 
ing sickness,  the  soot  collection  on  palm  leaves  being  the  common 
method,  but  a  stone  heated  in  the  fire  and  used  to  warm  water  ^ 
renders  the  latter  a  panacea  for  fever.' 

The  phenomena  which  accompany  combustion  are  so  familiar 
that  the  man  of  our  times  passes  over  the  marvel  of  smoke,  flame, 
and  ashes  without  analysis  or  comment.  To  the  man  of  a  certain 
stage  of  advancement  we  may  suppose  that  the  wonder  of  the  birth, 

1  Ancient  Art  of  the  ProYliioe  of  ChlrlquI,  Colombia.    Sixth  Annual  Report  of  the  Bureau  of  Amerlcao 
Ethnologyi  1888. 
*  TouBBT,  work  cited,  1007,  p.  164. 
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life,  and  death  of  fire  was  a  vivid  reality;  it  is  evident  from  a  survey 
of  the  widespread  remnants  of  the  fire  cult  that  the  steps  of  this 
mysterious  physical  manifestation  impressed  his  mind,  determined 
an  attitude  (creed),  and  predicted  a  course  of  action  (cult)  in  conso- 
nance with  the  observed  facts  of  fire  action. 

The  lore  of  smoke  is  extensive,  embracing  individual  acts  and* 
collective  acts  relating  to  fumigations  both  sacred  and  profane. 
Hie  ideas  relative  to  the  purification,  healing,  scaring  of  demons, 
removing  of  evil  influences,  etc.,  effected  by  smoke  have  been  in  the 
minds  of  votaries  of  fire  worship  in  divers  countries  and  periods, 
and  it  is  even  probable  that  fumigations  alluded  to  by  Shakespeare, 
in  Much  Ado  About  Nothing,  where  a  perfumer  is  ordered  to 
smoke  a  musty  room,  or  when  in  The  Taming  of  the  Shrew  the 
command  is  given,  ''And  bum  sweet  wood  to  make  the  lodging 
sweet,"  there  was  also  involved  some  antique  belief  in  dispelling  bad 
influences,  which  may  be  classed  as  primitive  sanitation. 

The  use  of  smoke  in  worship,  however,  seems  to  have  arisen  from 
the  observation  that  this  ghostly  element  of  combustion  dissolved 
in  the  air,  passing  away  from  sight  mysteriously,  hke  fog  and  cloud 
vapor,  thus  supplying  a  messenger  to  the  unseen.  It  must  not  be 
foigotten  also  that  to  imspoiled  senses  the  odor  of  smoke  would  be 
strikingly  pimgent  and  perhaps  the  most  remarkable  attribute  of 
fire,  a  potent  and  far-reaching  means  of  calling  the  attention  of 
supernatural  beings,  propitiating  or  frightening  them.  The  Homeric 
and  Jewish  idea  was  that  a  sweet  savor  was  pleasing  to  divinity, 
and  this  appears  to  be  the  most  widely  diffused  idea  connected  with 
the  burning  of  incense  in  worship,  while  offerings  to  the  fire  which 
at  one  time  were  customary  may  have  been  for  the  double  purpose 
of  pleasing  the  spirits  with  incense,  and  of  feeding  them.  The  offer- 
ing was  consumed  by  the  fire  and  disappeared  from  human  sight, 
thus  being  analogous  to  the  practice  of  throwing  offerings  into  springs 
or  rivers. 

Mr.  J.  N.  B.  Hewitt  informs  the  writer  that  the  Iroquois  use 
tol>acoo  smoke  to  make  authentic  a  petition,  and  states  that  in  the 
New  Tear  ceremony  the  life  God,  whose  vitality  is  supposed  to 
wane  during  the  year,  presents  a  petition  for  restoration,  and  in 
Older  to  give  value  to  his  petition  a  portion  of  the  rite  is  marked 
by  the  burning  of  tobacco  for  this  pm^se.  The  solemn  ceremonies 
also  connected  with  the  calumet  may  involve  this  idea.  The  calumet 
is  passed  around  in  order  of  official  seniority  during  the  council 
and  he  who  holds  it  affirms  his  speech  by  blowing  a  cloud  of  smoke. 
Sinularlyi  in  the  ratification  of  peace,  the  pipe  was  an  important 
adjunct,  without  which  the  terms  would  not  be  binding.  It  is 
probable  here»  as  in  many  other  rites  connected  with  the  use  of 
incense,  that  the  smoke  is  designed  to  open  communication  with 
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the  spirit  world  by  attracting  the  attention  of  the  intangible  beings. 
Mr.  Hewitt  says,  however,  that  it  is  the  tobacco  rather  than  the 
odor  that  is  offered  as  a  sacrifice  to  the  deities;  that  is,  the  soul, 
or  the  reality,  of  the  tobacco  is  what  reaches  the  gods.  By  means 
of  separate  acts  there  is  a  twofold  use  of  tobacco  in  a  peace  or 
t>ther  council — ^the  one  to  compose  the  minds  of  the  councilors  and 
the  other  to  invoke  the  good-will  of  the  gods  to  whom  it  is  offered  in 
sacrifices. 

Incense  was  probably  at  first  the  smoke  of  wood  or  of  leaves, 
then  later  selected,  compounded  of  several  materials,  and  made 
sacred  by  rites.^  It  was  finally  sought  all  over  the  world,  and 
a  commerce  in  ''frankincense  and  myrrh"  was  one  of  the  chief 
agencies  in  bringing  a  knowledge  of  the  people  of  the  Tropics  to  those 
of  northern  zones. 

The' incense  from  South  America,  according  to  Humboldt,*  was 
from  the  Idea  gujanensia  and  Idea  tacamcJuica.  That  used  most 
commonly  in  Mexico  and  Central  America  was  the  gum  of  the  Protium 
Tieptaphytlumf  called  copal  by  the  Spanish.  This  tree  is  also  a 
Bursera,  from  which  genus  the  most  precious  incense  gums  of  the 
world  are  derived.  ''The  Mexicans  and  all  the  inhabitants  of  New 
SpaiQ  made  use  (which  they  pursue  yet  somewhat  to-day)  in  their 
offerings  of  tl^at  incense  of  copal,  a  kind  of  white  gum  which  they 
call  copdUi,  for  incensing  their  gods.  They  had  not  recourse  to  our 
true  incense,  because  it  was  not  found  in  their  country.  It  was 
copal  that  the  satraps  used  in  the  temple  and  everyone  in  the 
private  houses,  as  we  have  said  above.''  *  Tozzer  states  that  the 
sap  of  the  rubber  tree  was  used  by  the  Lacandones.  The  wood  and 
leaves  and  the  resins  of  the  pine  trees  in  Mexico  had  important 
cult  uses.  Pine  needles  are  used  as  incense  by  the  Hopi,  as  they  are 
by  the  Tibetans. 

In  the  descriptions  of  the  home  life  of  the  Mexicans,  transmitted  by 
the  early  chroniclers,  it  is  stated  that  vases  filled  with  smouldering 
incense  diffused  their  perfumes  through  the  rooms/  and  numerous 
mentions  of  such  usage  ^ve  the  impression  that  it  was  customary 
to  bum  odorous  substances  as  a  matter  of  refinement  and  for  per- 
sonal pleasure,  just  as  the  use  of  tobacco  became  secularized. 

INCENSE  MATERIALS. 

In  the  course  of  time,  with  the  growth  of  ceremonies  and  the  increas- 
ing complexity  of  culture,  incense  became  differentiated  into  kinds  and 
preparations  appertaining  to  the  various  deities  and  celebrants. 
There  may  have  been  many  prescribed  varieties  of  incense,  and  of 


1  The  Jews  had  at  first  4  Ingredients  and  later  13.    NumbeiSi  zn. 

s  CoamoSf  vol.  2,  p.  204. 

•  Sahagunt  work  cited,  p.  183. 

4  Bancroft,  Native  Baoea,  vol.  2,  p.  673. 
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those  whose  names  have  surviyed  m  the  chronicles  are  copal  hlanco 
white  copal,  with  mixtures  of  tobacco,  etc. ;  incenso  comun,  ordinary 
incense;  and  chapopopoUi,  bitumen,  the  latter  used  in  the  worship 
of  the  god  of  war,  Huitzilopochtli,  all  the  foregoing  being  employed 
by  the  Nahuas.  The  Mayas  used  copal;  copal  ground  with  maize; 
caoutchouc;  zacdh,  a  kind  of  incenso  burned  by  priests;  and  chachdlte, 
burned  by  nobles.* 

The  Mexicans,  like  other  peoples  in  close  touch  with  their  environ- 
ment, were  acquainted  with  the  properties  of  plants,  and  to  this  day 
the  exhaustive  pharmaceutic  and  utilitarian  botany  of  a  village 
market  is  one  of  the  most  surprising  things  one  meets  with  in  that 
country.  The  ancient  Mexicans  had  thus  ransacked  the  plant  world 
for  vegetal  substances,  which  on  burning  would  produce  an  agreeable 
odor,  many  of  which  are  mentioned  in  the  works  of  Hernandez, 
Monardes,  and  others,  but  whose  identification  botanically  is  almost 
invariably  impossible  owing  to  incomplete  characterization. 

Dr.  S.  A.  Barrett  informs  me  that  at  the  present  time  the  Cayapas 
use  in  Ecuador  for  religious  feasts  a  sort  of  whitish  resinous  substance 
(copal)  which  comes  from  the  interior  of  the  country.  They  do  not 
have  very  much  of  it,  and  prize  it  very  highly  on  account  of  having 
come  from  such  a  distance.  They  bum  this  substance  at  the  time 
of  a  death. 

There  is  a  great  confusion  as  to  the  identity  of  copal,  the  name, 
according  to  some  writers,  being  used  to  cover  a  number  of  gums. 
It  is  possible  that  the  confusion  has  arisen  from  post  conquest  times 
when  errors  multipUed  rapidly  as  the  Mexican  culture  sUpped  swiftly 
into  the  background,  for  the  earUest  reliable  chroniclers  are  clear  as  to 
the  commonest  use  of  the  gum  which  we  know  as  copal,  and  whose 
characteristic  odor  would  place  it  distinctly  in  the  first  rank  of  incense 
materials. 

The  following  notes  from  Sahagun  refer  to  various  vegetal  sources 
of  incense  substances  burnt  for  the  odor: 

There  is  a  plant  caUed  quauhyaifaual.  Its  roots  are  long  and  become  green  at  the 
ends.  The  leaves  are  small  and  round .  The  exterior  of  the  plant  mixed  with  incense 
acts  as  perfume.    The  root  is  of  no  utility.    They  find  the  plant  on  the  mountains.' 

There  is  another  plant  called  tlalpoyomaUiy  of  which  the  leaves  are  ashy,  soft,  and 
velvety.  It  has  flowers.  Its  odor  has  caused  it  to  be  chosen  for  the  perfumes  which 
they  introduce  into  the  reeds  for  smoking.    Its  aroma  spreads  far.' 

This  appears  to  be  the  artemesia,  sage,  which  was  a  sacred  plant 
among  the  Pueblos  and  many  other  tribes  of  Indians. 

There  is  a  small  wild  tree  called  teocote  (Pinus  teocote),  of  which  the  root  has  the 
odor  of  incense  when  it  is  burnt.  Only  the  lords  and  the  dignitaries  have  the  privi- 
lege of  using  it.    Other  persons  are  not  authorized  and  have  not  the  right  to  use  it.* 

1  Baacioft,  Native  Races,  vol.  2,  p.  702;  Touer,  op.  dt.,  1903,  p.  20. 
I  Sahagun,  work  cited,  p.  753. 
>  Idem,  work  cited,  p.  706. 
*  Idem,  work  cited,  p.  731. 
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There  is  a  tree  from  which  exudes  the  white  resin  called  copal,  which  is  the  incense 
offered  to  the  gods  by  the  Mexicans.  They  sell  it  now  very  much  in  the  markets, 
because  it  is  employed  as  a  remedy  and  is  good  for  a  great  number  of  things.  It  is 
produced  in  the  Provinces  of  Tex>equaciulco,  Yonala,  and  Gonixco. 

There  exists  a  tree  called  oootzoguamtl,  "resin  tree''  (Liquidambar  styraetfolia).  It 
is  high,  large,  and  has  leaves  like  the  willow.  It  exudes  a  resin  that  they  employ  in 
the  reeds  that  serve  for  smoking.^ 

Prof.  Frederick  Starr  figures  modem  Mexican  incense  burners,  and 
gives  numerous  instances  of  the  continuance  of  the  practice  which 
still  maintains  the  demand  for  copal,  and  rolls  of  this  gum  wrapped 
in  com  husk  may  now  be  found  on  sale  in  the  markets  of  Mexico.'  It 
is  usually  formed  into  a  roll  about  three-fourths  of  an  inch  in  diameter 
and  6  inches  long,  enveloped  in  com  husk,  or  wild  plantain,  tied  at 
either  end  and  around  the  roll  with  strips  of  fiber.  The  National 
Museum  has  a  specimen  (Cat.  No.  261999,  U.S.N.M.)  collected  in 
Tampico  by  Dr.  Edward  Palmer.     (Fig.  12.) 

Tobacco  was  also  a  sacred  herb,  and  its  smoke  was  unquestionably 
incense.  The  wild  tobacco  plant  is  incorporated  in  the  mixture  used 
as  incense  by  the  Hopi  and  some  other  Amei;^can  tribes.  Seler  states 
that  tobacco  'Splayed  precisely  the  same  part  among  the  priests  and 


Fio.  12.— Copal  pbepabbd  fob  m abkbt,  Taiifico,  Mexico.   Collbctbd  bt  Edwabd  Paucbb. 

medicine  men  oi  ancient  Mexico  as  it  has  from  the  remotest  times 
down  to  the  present  day  among  the  various  savage  tribes  of  North 
and  South  America." '  It  was  powdered  and  mixed  with  incense  and 
formed  into  pellets  which  were  carried  in  a  pouch  by  officiating  priests. 
In  other  parts  of  the  United  States  artemesia,  the  balsam  root,  cedar 
tops,  sweet  grass,  and,  among  the  Siksika,  a  sweet  gum  of  some  kind 
were  burned  for  incense.* 

There  must  exist  implements  and  utensils  connected  with  the  gath- 
ering and  preparation  of  incense,  but  which  are  not  recognized  as 
such*.  The  powdering  of  copal,  mixing  it  with  tobacco  and  other 
substances,  forming  it  into  pellets  or  nodules  with  the  aid  of  heat, 
manipulations  necessary  to  prepare  the  incense  for  formal  offering,  in 
all  likelihood  did  not  necessitate  the  employment  of  special  apparatus, 
but  was  performed  with  domestic  utensils,  such  as  the  metate  and 
mortar,  cooking  vessels  or  comal,  the  pellets  formed  with  the  hands 
like  any  plastic  substance.    The  industry  in  the  ancient  days  also 

>  Sahagun,  work  cited,  p.  732. 

>  Notes  apon  the  Ethnography  of  Mexico.    Davenport  Academy  of  Science,  vol.  9,  Davenport,  Iowa, 
1902. 

•  Bulletin  28,  Bureau  of  American  Ethnology,  1904,  pp.  146-147. 

« Handbook  of  American  Indians,  Bulletin  30,  Bureau  of  American  Ethnology,  Washington,  1907-1910. 
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undoubtedly  required  the  services  of  many  persons  from  the  sources 
through  cominerce  to  the  consumers,  who  were  the  families  (clans) 
and  the  priesthood  attendant  on  the  teocallis. 

In  the  caves  of  southern  Arizona  there  have  never  been  found  defi- 
nite masses  of  resin  or  anything  which  might  be  called  incense  out- 
side of  the  herbs  contained  in  sacred  cigarettes.  Nevertheless,  there 
are  often  attached  to  offerings  resinous  substances  which  have  an 
odor  resembling  that  of  copal. 

CUSTOMS  C0NNEC5TED  WITH  THE  USE  OF  INCENSE. 

Some  of  the  numerous  customs  connected  with  the  use  of  incense 
are  collated  and  introduced  here.  These  have  a  bearing  on  the 
beliefe  imder  whose  sway  the  incense  cult  came  to  be  practiced  and 
which  have  an  explanation  far  from  simple,  depending  largely  on  the 
plane  of  philosophy  reached,  and  modified  by  local  and  individual 
habits  of  thought  and  traditions. 

Sahagun  tells  us  that  there  were  persons  whose  office  was  to  provide 
copal,  incense  plant,  censers,  torches,  and  wood  for  the  temple  serv- 
ice,^ and  speaks  of  the  Tlacolquacuilli,  who  were  the  guard  of  the 
temple  Mecatlan.  ''They  were  clothed  in  the  manner  we  have  de- 
scribed for  the  priests — ^tlxat  is  to  say,  a  jacket  mudcolli,  and  carried 
a  calabash  full  of  tobacco,  picietl"  (p.  192).  Further,  ''the  chief 
priest,  Mexicatl  teohuatzin,  'Mexican  master  of  the  gods,'  was 
elected  by  the  two  great  priests  and  had  charge  of  the  hierarchy. 
His  costume  was  a  jacket  of  cloth,  a  censer  of  the  form  of  which  they 
made  use^  and  a  pouch  filled  with  copal  for  incensing.''^  And  fur- 
ther: "The  chief  priests  and  ministers  of  the  temple  were  charged  not 
to  allow  the  fire  in  the  court  go  out  and  to  wake  up  those  who  had  the 
mission  of  sounding  the  hours  or  those  who  should  bum  incense  and 
make  offerings  before  the  idols.' 

During  the  ceremony  of  incensing  the  god  Huitzilopochtli  each 
priest  placed  coals  and  chapopopotli  ^  incense  in  his  UemaiU  and 
wafted  the  disagreeable  odor  toward  the  idol.  The  ashes  were  then 
emptied  from  the  censers  into  an  immense  brazier  called  the  Uexictlif 
or  fire  navel.' 

Aztec  monarchs  were  annointed,  and  during  this  ceremony  burned 
incense  to  the  god  Huitzilopochtli.    "A  censer  containing  live  coals 

t  Wotk  dted,  pp.  igo-l(». 

■  Btbagaa,  work  dted,  p.  180;  Chayero,  Mexloo,  p.  636,  flgons  a  priest  burning  copal,  holding  the  tlemaiU 
In  the  rifl^tfaaodand  a  bag  In  the  left 

•  Work  dted,  p.  187;  sea  shells,  oomets,  and  tmmpets  were  used  to  sound  time.   Work  cited,  p.  180. 

•  *'ChqN>potli  Is  a  bitumen  which  leeembleB  the  pitch  of  CastUe  when  It  Is  friable.  It  is  washed  up  on  the 
heaoh,  usually  at  high  tide  and  Is  gathered  by  the  river  peoples.  It  isodorous  and  is  much  Uked  by  women. 
When  thrown  on  the  fire  Its  odor  spreads  widely.  It  Is  mixed  with  the  mass  which  they  are  In  the  habit 
of  potttng  In  the  odoriJarmt  chalnmeanx.  They  mix  tdotU  (chide)  with  the  copal,  or  Incense  of  the  coun- 
try and  with  the  odorous  resin,  and  they  obtahi  thus  good  perttune."  (Sahagun,  p.  630.)  See  also  Torque- 
mada  Mdoaidila,  toL  U,  p.  260. 

•  BiDCiOfts  NatlTB  Races,  voL  2,  pp.  322-328. 


136  PROCEEDINGS  OF  THE  NATIONAL  UU8EUM.  vou  42. 

was  put  in  his  right  hand,  and  into  his  left  a  bag  of  oopal,  and  thus 
accoutred  and  provided,  he  proceeds  to  incense  the  god  Huitzilop- 
ochtU."* 

In  the  feast  of  Tezcatlipoca  priests  incensed  the  idol,  praying  that 
their  prayers  might  rise  to  heaven  as  the  smoke  of  the  burning  copal.' 

Incense  played  an  important  part  in  marriage  ceremonies,  and  the 
contracting  parties  as  well  as  the  household  gods  were  perfumed  from 
the  censers.' 

The  Mexicans  gave  themselves  up  to  a  certain  superstition  to  cure  sick  or  sickly 
in&ntB.  They  attached  to  their  necks  a  ball  of  copal  by  means  of  a  soft  cord  of  cotton, 
and  they  made  the  same  for  the  wrists  and  ankles.  AstrolQgerB  did  this  under  a  pro- 
pitious sign  and  designated  the  number  of  days  that  they  should  be  borne.  They 
attended  to  detaching  them,  and  they  went  at  once  to  bum  them  all  in  the  capulco. 
They  repeated  this  four  times  for  each  treatment  of  the  child.* 

Incense  was  burned  to  the  cardinal  points  at  the  feast  of  the  mer- 
chants.^ 

In  respect  to  verification  the  Mexican  custom  was  similar  to  that 
of  the  Iroquois.    Sahagun  says : 

He  touched  his  hand  to  the  earth  and  licked  the  dust  that  attached  to  it.  He  threw 
then  copal  on  the  fire,  because  that  is  another  way  to  make  oath  to  say  the  truth.* 

Further  he  says : 

The  judges  did  the  same  before  they  performed  any  act  of  their  ministry.  Before 
ceasing  their  work,  they  threw  copal  on  the  fire  to  reverence  their  gods  and  asked  their 
aid.  The  singers  of  areytos,  before  commencing  to  sing,  burned  likewise  copal  in 
honor  of  their  gods  and  asked  their  protection.' 

They  offered  morsels  of  what  they  had  taken  to  eat  to  the  fire.  The  custom  was 
called  "act  of  throwing."  They  also  did  not  drink  pulque  until  a  small  quantity  was 
placed  in  a  pot  near  the  fire  as  an  offering.  Later  they  threw  it  out  in  four  different 
places  around  the  fire.' 

These  Indians  reverenced  greatly  and  honored  with  sacrifices  the  Gemini,  whidi  are 
found  near  the  Pleiades,  in  the  constellation  of  the  Bull.  They  employed  for  that 
different  ceremonies  at  the  time  when  that  constellation  appeared  newly  toward  the 
east,  after  the  feast  of  the  sun.  They  said  after  they  had  offered  incense:  "  Yoaltecutli, 
Yacaniztli  is  arisen;  what  will  happen  this  night?  Will  the  influences  be  prosperous 
or  adverse?  "  They  offered  incense  three  times,  without  doubt  because  the  constella- 
tion is  composed  of  three  stars.  These  offerings  took  place  at  the  first  hour  of  night,  at 
3  o'clock  in  the  morning,  and  at  the  first  glimmer  of  the  dawn.  They  called  these  stars 
' ' Mamalhuaztli.  * '  If  they  applied  the  same  word  to  the  sticks  which  served  to  produce 
fire,  it  is  because  these  Indians  found  in  these  sticks  of  wood  some  resemblance  with 
the  three  stars  and  with  what  they  saw  of  the  origin  of  the  process.  There  obtained 
also  among  the  young  men  the  custom  of  making  bums  on  the  wrist  in  honor  of  that 

1  Bancroft,  Native  Races,  vol.  2,  p.  146.  after  Sahagun. 

>  Idem,  p.  SIS. 

I  Idem,  pp.  266-aeo. 

« Sabaffm,  work  cited,  p.  188. 

ft  Bancroft,  Native  Races,  voL  2,  p.  393. 

•  Sahapm,  work  cited,  p.  2L 

V  Idem,  p.  18ft. 
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mm^  laia  A  tW>  Aid  tkM  lift*  vbct  did  mil  hmg  Xhitm  BMrks  M  Ui#  hour  U  d««(h 
•  -•^:  .  «  ^  bivll  fc«  tW  pmdii<tfc4i  c4  6n>  tM>««UHi  Ibry  wmtd  hichi  it  «>%  <*r  hw  vn^t  by 
-fti*  mmm  l<a—  tkal  iWy  ••p^T  («>  pc«Hlur«i  ii  by  aM«a»  (4  mncvrU  cd  vf*Kl  * 

T\^  f^ptlM  buraMl  ioc^iia^  at  thr  four  comern  of  a  firld  l>rforr 

T>i^  Majm  aad  Mrxiraiii  burtMni  inrrnno  ovi^r  thf»  icrmve  of  the  drad.' 
\  <  •r¥i>a«  iiMtAlir^  of  sulMtttuUon  in  rnliirh  r<»|>al  pUvit  a  part  hiM 
'«w.  rp«-««nir<l<4  Xh0  Mavwi,  who  dtiritiK  thr  frant  of  th<»  iiiontli  of  Mac 
T  t  lK#  hrarU  <i(  TarioiM  animal*,  and  if  rral  hc^artn  could  not  h^ 
-  m  .rp«l.  itxutatMina  w^rv  formal  of  copal  and  aacrific^Hl  on  the  iiro.* 
i=»  -t>«rr  Mtiitiilar  cii«t4»ni  of  the  Mayan  i«i  rrfcmrHl  t^i  br  Bancn»ft : 


>^f  a*  t,ac  ih^tf  I  Miii<n—  b^ltirp  giving  baltW  w<»  'oly  kn<»w  that  <tci  fnofMi^m^ion 

.  rf  ftSAA  t>»i  br>^acbt  a  bfa<)#r  M  buntioff  p«rfuiii«»  «hi<  h  ih^  pU^iM  h«-(<»rr  th^ 

«.!  HI  '  #-  «ft  vi'.a  tb#  uittnatH«  ibAl  aa  aiu«  k  w<'ul«i  l>^  ttxAtiv  mm  ■■•n  »•  th«*  hrt* 
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•  •  ^  RimoNS  OF  FHT.  NEW  OENERA  AND  TWENTY -SIX 
NEW  SPM'IES  OF  iniNEntfOX-nJES. 


By  II.  L.  ViKRRcK. 


^  j^^t.rm  mtul  «|»n-i«xi  lirri*  tn*nl(*«l  arc  ivanNl  panu%iti*H  of  whichf 
■  1  r  Aw-«.  nAfiip«  mrr  il«^irF«l  for  w^  in  connection  with  papera  on 
*m  .  r.   r:.)  t^al  arr  |o  h<*  pul»lt«*li4*«i  in  i\\e  Dear  future. 

Faoiilr  BRA(X)NIIXE. 


/r*«9Xr      LpnjTth.  !•..'>  mm.     Ri^lati**!  to  A.  etluxinltH  Riley,  from 

V       ^  :t  •!.  Vr^  m  the  i»i«ii*ii  nf  the  ««e<*i.ri<l  ilorsal  plnte  Ix^in^  Dearly 

I*       I  a*.!  •h»rter  tl;an  the  f«me  plate  U  lon^  down  tlie  niidille;  in 

•  •  •>»•  ..•^-trari.inei>u%  femora,  tlie  lund  i>air  of  wliirh  i»  tipiMnl  with 
'  ^  .•  in  the  I.khI  tihiap  l>etn|(  reiliiinh-^traminefmH  except  at  Imne 
i    -    aii^i.  in   tKe   hlackiOi   t»ti|^)a;  in   the  comparatively   nhorter 

•  ■■•'  ':  m  l*.e  bla' k  tejpilip  an«l  in  other  l**^**  ini|M>rtant  particu- 

1'  .V       ^  .'^.1  ir;itiv  «»i!..ilar  to  the  female  to  Iw  rraililv  a*^<««>ciate(l 

r  ^    4  at  .\  ..  14;  1.  rsN.M. 

i    .i#  i^i^I.ty      Miint'-alm.  Qufln^".  Canaila. 

'•.--I  .::  *r.*  thai   emrr,:i-J  June   Is,    PMI,  at   Cliir«ititimi,  Quel>er, 

•  t- ft  :%.  a:.  1  J-.i.r  J*i.  PMI.at  the  ty|»e-l«4  ahty.  rnn<*tittiCiii;;  the  t\  i>e 
%  .  :-arm*'.  :^^.  mere  rrtri\ri|  hv  llie  Burrau  of  Entomolo-'v,  l'iiiti*«l 
**  i'*^  lK:.ariii.rf  t  of  A;rri<  lilturr.  fn»m  I>r.  i\  (ionl'»n  Ilcnitt,  ulio 

•  •  •*.•  t*  :•  •;*-•  ir«ii  a«  a  pafa^ite  of  the  hpnire  hu  l««>rin    Ti'rfni 

aMormn  APAwrwLaB  mooooa.  a^  cphim. 

tt'^ild      l^^M^}i,'2nun.     Ileail  ap|>arpntly  ai«irr  than  li>i.;:;  hla«k; 

•  ''    '.m  r.    -vth  <iark  hmarn.  |>alpi  pale,  Ir^  m<H>tly  Mniniin«'<iu«.  all 
'•  1^  'la'ik.  tnii  hantrf^  dark.  hin«l  tanii  and  a|»ex  «»f  hintl  tihi«*  in- 

'    ■  a*.^!    t^'^il^  hiarki«h.  »*«-teI  lit.lliOi.  •jiaTM-ly  punrturrii;  pn •]>•►- 
'  .M  vit.h  *.%r  or  -It  arra«,  the  arr^ila  ahii(»^t  f|iia<lra(#;  fipit  aUl*<m- 
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inal  segment  almost  parallel  sided,  half  again  as  long  as  wide  at  apex, 
geniculate,  the  apical  two-thirds  without  a  foyea,  basallj  roughened 
and  with  a  few  scattered  punctures;  second  plate  nearly  three  times 
as  wide  at  base  as  long  down  the  middle,  its  apical  margin  arched; 
hypopygium  extending  a  little  beyond  the  pygidium,  sheaths  of  the 
oyipositor  about  as  long  as  the  first  dorsal  plate;  wings  ahnost  color- 
less, costa  and  stigma  dark  brown,  radius,  transyerse  cubitus  and 
third  abscissa  of  cubitus  rather  stramineous,|most  of  other  veins  nearly 
colorless. 

Male. — ^Essentially  as  in  the  female. 

Type.—CAt.  No.  14310,  U.S.N.M. 

Thfp^locaMty. — ^Bangalore,  Mysore,  India. 

From  larvae  of  Prodenia  littoralis,  on  authority  of  L.  C.  Coleman. 

APANTELBS  (APANTBLBS)  TARAOAMJB,  new  spedM. 

Fenude. — ^Length,  2  mm.  Related  to  AparUeles  tischerix  Viereck, 
from  which  it  can  be  distinguished  by  the  first  dorsal  plate  being 
hardly  one  and  one-half  times  as  long  as  wide  at  apex,  its  apical  half 
roughened,  without  a  fovea  and  nearly  parallel  sided;  second  plate  at 
least  nearly  four  times  as  wide  at  base  as  long  down  the  middle;  wings, 
including  the  stigma,  almost  entirely  colorless,  costa  tinge^  with 
brown;  sheaths  of  the  ovipositor  nearly  as  long  as  the  abdomen. 

Male. — ^Essentially  as  in  the  female;  apical  half  of  first  dorsal  plate 
with  converging  sides,  second  dorsal  plate  narrower  at  base  than  in 
the  female. 

Type.— Csit.  No.  14311,  U.S.N.M. 

Type-locality. — ^Bangalore,  Mysore,  India. 

From  larvffi  of  Taragama  dorsaliSy  on  authority  of  L.  C.  Coleman. 

APANTBLBS  (APANTBLBS)  TISCHBRUB,  new  ipodM. 

Female. — Length,  2  mm.  Agrees  with  the  original  description  of 
Apantdes  prodenise  Viereck,  except  as  follows:  Legs  mostly  black  or 
blackish,  scutel  polished,  apparently  impunctate;  first  dorsal  plate 
about  one  and  one-half  times  as  long  as  wide  at  apex,  its  sides  arcuate, 
somewhat  wider  at  apex  than  at  base,  geniculate,  its  apical  two- 
thirds  roughened  and  with  a  median  fovea;  second  plate  with  its 
apical  margin  virtually  straight,  hyi>opygium  hardly  surpassing  the 
pygidium.  * 

J/oJe. — EssentiaUy  as  in  the  female. 
Type.— Csit.  No,  14312,  U.S.N.M. 

-"f-IocoZity. — ^Woodside,  Delaware,  August  9,  1905.    Parasite  of 
ia  tnalifolietta.    S.  H.  Darby,  collector, 
is  the  same  as  the  MS.  species  of  Ashmead  that  has  appeared 
iterature  on  economic  entomology,  and  occurs  in  Connecticut 
w*ry  likely  elsewhere  along  with  its  host. 
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APHXDIUS  COLEMANI,  new  spedes. 

Female. — ^Length,  2  mm.  Belated  to  Aphidiua  rossR  Halidaj,  from 
which  it  may  be  distinguished  as  follows:  Mostly  blackish;  head 
uniformly  blackish,  clypeus,  edge  of  malar  space,  and  mouth  stramin- 
eous; flagel  14-jointed;  mesonotum  black;  notauli  virtually  want- 
ing; scutel  black,  prothorax  yellowish;  propodeum  black,  with  a 
diamond-shaped  areola  and  a  petiolarea,  the  areola  adjoining  four 
other  areas;  second,  third,  and  fourth  s^ments  lai^ely  blackish, 
first  segment  partly  brownish,  apical  half  of  abdomen  mostly  yellow- 
ish, sheaths  pale. 

Male. — ^Flf^el  IT-jointed;  abdomen  almost  entirely  black,  the 
first  segment  brownish;  otherwise  essentially  as  in  the  female. 

Type.—Csit.  No.  14313,  U.S.N.M. 

Type-ZocaZi^j/.— Bangalore,  Mysore,  India. 

From  Aphis  sp.  on  tobacco,  on  authority  of  .L.  C.  Coleman. 

A  study  of  the  male  paratopotypes  shows  that  the  flagel  may  be 
16  or  17  jointed  with  the  end  joint  in  the  16-jointed  specimens  nearly 
as  long  as  the  preceding  joint  or  decidedly  longer. 

Named  for  Mr.  L.  C.  Coleman. 

MBTBORUS  ARCTUCmA,  Mw  ipacles. 

Female. — ^Length,  4  mm.  Belated  to  Meteorus  obfuscatua  Nees, 
from  which  it  differs  chiefly  as  follows:  Anteimse  Sl-jointed,  all 
joints  of  the  flf^el  distinctly  longer  than  wide,  brownish;  ocelli 
apparently  a  little  nearer  the  eye  margin  than  to  each  other;  head 
brownish;  occipital  carina  rather  angulate  in  the  middle  and  at  most 
nearly  twice  as  far  from  lateral  ocelli  as  the  latter  are  from  each 
other;  thorax  mostly  brownish-stramineous,  prescutum  separated 
from  the  parasides  by  sculpture  rather  than  impressed  notauli, 
prescutum  with  a  median  longitudinal  line  of  sculpture;  stigma 
dark  throughout ;  propodeum  almost  uniformly  reticulate  throughout, 
concaTe  posteriorly ;  apical  third  of  hind  tibiae  and  their  tarsi  more  or 
less  infuscated;  stigma  almost  entirely  dark,  fuscous;  fosssB  of  fii*st 
s^ment  poorly  developed,  post  petiole  striate  throughout,  petiole 
stramineous,  post  petiole  rather  brownish;  second  and  third  segments 
mostly  rather  stramineous,  rest  of  dorsum  of  abdomen  blackish 
down  the  middle,  stramineous  laterally ;  exserted  portion  of  ovipositor 
nearly  as  long  as  the  abdomen. 

MaU. — ^Essentially  as  in  the  female. 

ryp6.--Cat.  No.  14314,  U.S.N.M. 

Type^ocdlity . — Agumbi,  Mysore,  India,  from  Arctiii  larvae,  Sep- 
tember 14,  1910,  on  authority  of  L.  C.  Coleman. 
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MBTBORUS  TRACHTNOTUS,  new  ipacks. 

Female. — ^Length,  4.6  mm.  Related  to  Meteorus  incamplehis  Pro- 
vancher,  from  which  it  may  be  distinguished  by  the  anternise,  which 
are  at  least  as  long  as  the  body,  by  all  the  joints  of  the  flagel  being 
longer  than  wide;  by  the  almost  entirely  yellowish  head;  by  the 
nonprominent  prescutum;  by  the  coarse  carinse  of  the  propodeum; 
by  the  poorly  defined  basal  area  of  the  dorsal  aspect  of  the  propodeum; 
by  the  poorly  defined  petiolarea;  by  the  channeled  posterior  face  of 
the  propodeum,  which  channel  is  more  or  less  bounded  by  trenchant 
carinas;  by  the  pro  thorax  being  stramineous;  by  the  mesostemum 
and  somewhat  more  than  the  lower  half  of  the  mesopleurse  being  pale 
brown;  by  the  hind  tibiae  and  tarsi  being  more  or  less  infuscated;  by 
the  second  and  third  dorsal  segments  of  the  abdomen  being  pale  to 
dark  brown;  by  the  sides  and  venter  of  apical  half  of  abdomen  being 
brownish;  and  by  the  exserted  portion  of  the  ovipositor  being  some- 
what shorter  than  the  abdomen. 

Male. — Closely  resembles  the  female;  its  propodeum  hardly  chan- 
neled; its  second  dorsal  segment  yellowish. 

IVpe.— Cat.  No.  14315,  U.S.N.M. 

Type-locality. — ^Maniwaki,  Quebec,  Canada. 

Type  and  paratypes  reared  June  20  and  July  3, 1911,  in  connection 
with  rearings  of  Toririx  fumiferana.  Received  by  the  Bureau  of 
Entomology,  United  States  Department  of  Agriculture,  from  Dr.  C. 
Gordon  Hewitt.  In  two  female  paratopotypes  the  mesothorax  is 
almost  entirely  black  or  blackish;  in  one  the  prothorax  is  mostly 
blackish. 

MZCROBRACOlf  HTSLOPI,  IMW  ipacks. 

Female. — ^Length,  3.5  mm.  Related  to  Microbracon  coohi  (Ash- 
mead),  from  which  it  differs  in  the  almost  entirely  black  head;  in  the 
dorsulum,  prothorax,  and  scutel  being  more  or  less  reddish;  in  the 
costa  of  the  stigma  being  stramineous,  in  the  furrow  of  the  meso- 
pleiu*8B  being  more  distinct  and  reddish;  in  the  legs  being  blackish 
exceptiQg  the  fore  femora  and  tibiss  and  part  of  mid  and  hind  tibiae, 
which  are  more  or  less  stramineous;  in  the  better  defined  triangular 
area  of  the  first  segment,  which  is  black  and  fianked  basally  by  red- 
dish pieces;  in  the  color  pattern  of  the  rest  of  the  abdomen, which 
mimics  the  pattern  in  M.  niffridorsum  (Ashmead)  and  consists  in  the 
second  segment  being  almost  entirely  reddish,  in  the  disks  of  the 
third,  fourth,  and  fifth  segments  beiag  black,  botmded  laterally  by 
reddish,  rest  of  the  abdomen  above  mostly  reddish;  in  the  second 
segment  being  rather  rugose  in  the  middle,  elsewhere  as  the  third, 
fourth,  and  fifth  segments,  delicately  sculptured,  rather  pebbled,  but 
stiU  polished,  and  in  the  second  sutiure  being  more  distinct;  oviposi- 
tor approximately  as  long  as  the  abdomen. 
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Type.— Cat.  No.  14316,  U.S.N.M. 

Type4ocality, — Pullman,  Washington,  reared  August  10,  1909, 
from  Etiella  zincJceneBa  by  J.  A.  Hyslop  under  Webster  No.  5935, 
Bureau  of  Entomology,  United  States  Department  of  Agriculture. 

Named  for  Mr.  J.  A.  Hyslop. 

MZCROBRACOlf  P8Q.OCOR8I,  new  ipodM. 

Female. — Length,  2.5  mm;  oTipositer,  1  nmi.  May  serve  as  typ- 
ical of  a  species  group  having  the  first  dorsal  segment  trepezoidal 
with  its  sides  about  as  long  as  it  is  wide  at  apex,  its  base  nearly  two- 
thirds  as  wide  as  the  apex,  its  spiracles  on  a  projection  which  extends 
beyond  the  outside  line  of  the  segment  and  with  a  partially  circum- 
scribed basal  medial  area  on  the  second  dorsal  segment  defined  by 
two  oblique  furrows  converging  from  the  base  to  a  little  beyond  the 
middle,  but  not  uniting;  the  tegument  is  mostly  smooth  and  polished, 
otherwise  essentially  as  in  Microbracon  meUiior  (Say);  head  mostly 
stramineous,  mandibles  mostly  yellow,  antennse  dark  brown  to  black- 
ish; thorax  and  legs  to  a  large  extent  stramineous,  dorsum  of  thorax 
infuscated,  the  parapsidal  furrows  and  their  borders  as  well  as  the 
scutel  rather  stramineous;  apical  tarsal  joints,  apex  of  hind  tibisB  as 
well  as  all  of  hind  tarsi  more  or  less  infuscated,  tegulse  stramineous, 
wings  brownish;  propodeum  translucent,  infuscated;  abdomen  stra- 
mineous ventraUy,  dorsally  fuscous  bordered  with  stramineous. 

Male. — ^Length,  2  nmi.  Essentially  as  in  the  female,  but  con- 
siderably darker,  the  thorax  mostly  infuscated  as  are  also  the  hind 
tibiae. 

Type.—€ht.  No.  14317,  U.S.N.M. 

Type4oadiiy. — Cuero,  Texas. 

Bred  by  M.  M.  High  from  PMocorsia  November  12, 1910.  Beceived 
from  Dr.  F.  H.  Chittenden,  Bureau  of  Entomology,  United  States 
Department  of  Agriculture. 

One  male  shows  an  extra  pair  of  furrows  on  the  second  dorsal  seg- 
ment near  the  lateral  margin  or  about  halfway  between  the  median 
furrows  and  the  outer  edges  of  the  segment. 

APAHTBUS  (P&OTAPAHTSLBS)  COLSMJOXU  imw  ipacks. 

Female. — Length,  2  nmi.  Related  to  ProtaparUdes  creaionoti 
Viereck,  from  the  original  description  of  which  it  differs  as  follows: 
Scape  black,  flagel  blackish,  labnun  blackish;  scutel  dullish,  appar- 
ently finely  sculptured;  tegule  dark  brown;  radius,  transverse  cubitus, 
and  third  abscissa  of  cubitus  stramineous,  rest  of  veins  almost  color- 
less; cox»  black,  proximal  trochanters  dark,  middle  femora  dark  at 
base,  hind  femora  with  the  upper  edge  dark;  propodeum  mostly 
smooth  and  shining;  first  dorsal  plate  apparently  one  and  one-half 
timea  as  long  as  wide  at  base,  black  throughout,  mostly  sculptureless 
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and  polished,  indefinitely  sculptured  at  apex;  second  plate  apparently 
one  and  one-hall  times  as  long  down  the  middle  as  wide  at  base,  black 
throughout;  third  segment  blackish  throughout,  part  of  venter  stra- 
mineous, membranous  portion  of  dorsum  entirely  blackish. 

ryp6.— Cat.  No.  14318,  U.S.N.M. 

Type-locality. — ^Vegati,  Mysore,  India,  September  12,  1909,  from 
iarv80  of  Orgyia  postica,  on  authority  of  L.  C.  Coleman. 

Named  for  Mr.  L.  C.  Coleman. 

APAIVTELSS  (PROTAPANTXLBS)  CREATONOTI.  new  ipedM. 

Female. — ^Length,  2  mm.  Black,  shining;  scape  testaceous,  flagel 
brownish,  its  joints  near  the  apex  distinctly  longer  than  wide,  labrum 
and  palpi  pale;  head  apparently  wider  than  long;  thorax  not  depressed, 
apparently  as  wide  as  thick  dorsoventrally;  scutel  polished,  almost 
impunctate;  tegulae  stramineous;  costa,  stigma,  radius,  transverse 
cubitus,  and  third  abscissa  of  cubitus,  brownish,  other  veins  mostly 
stramineous,  wings  transparent,  with  a  dark  tinge;  legs,  including 
coxffi  and  trochanters,  almost  completely  stramineous,  apical  third 
of  hind  tibiffi  and  all  of  hind  tarsi  more  or  less  brownish;  propodeum 
indefinitely  sculptured,  without  a  median  longitudinal  carina;  first 
dorsal  plate  apparently  more  than  twice  as  long  as  wide  at  base  and 
virtually  twice  as  wide  at  base  as  at  apex,  punctured  and  black  at 
apex,  elsewhere  mostly  stramineous  and  polished;  second  plate  appar- 
ently twice  as  wide  at  apex  as  at  base,  nearly  as  wide  at  base  as  long 
down  the  middle,  polished,  impunctate,  testaceous  to  blackish;  third 
dorsal  segment  apparently  one  and  one-half  times  as  long  as  the  second, 
poUshed,  impunctate,  more  or  less  stramineous  laterally,  dark  down 
the  middle;  most  of  venter  and  membranous  portion  of  abdomen 
stramineous;  hypopygium  extending  a  Uttle  beyond  the  pygidium, 
ovipositor  a  little  exserted. 

Male. — ^E^ssentially  as  in  the  female. 

Type.— Cat.  No.  14319,  U.S.N.M. 

Type-locality. — ^Honalli,  Mysore,  India,  July  10, 1910,  from  larvsB  of 
Creatonotus  albistrigaf  on  authority  of  L.  C.  Coleman;  two  paratope 
types  under  date  of  September  6,  1910.  Paratypes  hale  from  Ban- 
galore, from  Arctiid  larvae,  on  authority  of  L.  C.  Coleman. 

APAITTBLBS  (PROTAPAIVTBLBS)  CUSHMANI,  new  ipKiet. 

Male. — ^Length,  2  mm.  Related  to  Apantdes  (Protapantdes)  pTuHir 
8ors5  Riley,  from  which  it  differs  as  follows:  Scape  black,  tegulsB  black, 
cox»  black;  propodeum  coarsely  rugose;  first  segment  a  little  more 
than  one  and  one-half  times  as  long  as  wide  at  base,  its  apical  half 
coarsely  sculptured;  second  segment  not  much  shorter  than  the  third; 
the  second  plate  transverse,  nearly  oblong,  its  sides  curved,  lat^al 
edge  of  the  membranous  portion  of  the  second  segment  pale;  third 
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segment  black,  indistinctly  sculptured  at  base ;  rest  of  abdomen  black 
or  blackish;  abdomen  depressed'.  In  having  the  head  apparently 
wider  than  long;  in  the  first  segment  being  wider  at  apex  than  at  base 
and  in  the  second  plate  of  the  abdomen  being  as  wide  or  a  little  nar- 
rower at  base  than  long  down  the  middle,  it  agrees  with  Apantdes 
(Protapanteles)  pholisorm  Riley. 

Type.— Cat.  No.  14320,  U.S.N.M. 

Type4ocality. — ^Vienna,  Virginia;  bred  July  31,  1911,  from  cocoons 
on  grass  by  R.  A.  Cushman  under  Quaintance  No.  7067,  Bureau  of 
Entomology,  United  States  Department  of  Agriculture. 

Named  for  Mr.  R.  A.  Cushman. 

APAIVTBLBS  (PROTAPANTBLBS)  ELBCT&S,  iww  ipedM. 

Female. — ^Length,  2.5  mm.  Related  to  Apantdes  (Protapanteles) 
cuehmani  Viereck,  from  which,  as  originally  described,  it  differs  as 
follows:  Hind  femora  blackish-brown;  stigma  black;  propodeimi  pol- 
ished at  base;  first  segment  hardly  one  and  one-half  times  as  long  as 
wide  at  base,  its  apical  third  punctured;  second  segment  approxi- 
mately two-thirds  as  long  as  the  third,  its  plate  trapezoidal,  not 
sculptured  down  the  middle,  and  apically  transversely  impressed,  its 
sides  straight  anteriorly;  third  segment  not  at  all  sculptured  at  base; 
abdomen  compressed  and  black  or  blackish  throughout. 

Male. — ^Essentially  as  in  the  female. 

Type.— CsLt.  No.  14321,  U.S.N.M. 

Type-hcality. — San  Diego,  California;  bred  from  Hemileuca  electra, 
May  20,  1911. 

APANTSLBS  (PROTAPAHTELBS)  PAPOIOlflS,  new  tpadei. 

Female. — ^Length,  2  mm.  Related  to  Protapantdea  creaionoti 
Viereck,  from  the  original  description  of  which  it  differs  as  follows: 
Propodeum  almost  without  sculpture,  mostly  smooth  and  polished; 
first  dorsal  plate  apparently  twice  as  long  as  wide  at  base,  its  basal 
three-fourthiB  parallel  sided  or  nearly,  indistinctly  pimctured  and  stra- 
mineous at  apex;  second  plate  apparently  four  times  as  wide  at  apex 
as  at  base,  apparently  twice  as  long  down  the  middle  as  wide  at  base, 
stramineous;  third  segment  hardly  longer  than  the  second;  hypo- 
pygium  shorter  than  the  pygidium. 

Male. — ^Essentially  as  in  the  female,  but  with  the  second  plate 
mostly  dark. 

ryp«.— Cat.  No.  14322,  U.S.N.M. 

Type4ocal%ty. — ^Mysore,  India,  June  29,  1909,  from  larvie  of  Papilio 
polytes,  on  authority  of  L.  C.  Coleman. 

Paratypes  hale  from  Bangalore,  from  lanrsB  of  Papilio  demoUuSf 
on  authority  of  L.  C.  Coleman. 
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APAHTBLBS  (PROTAPANTELBS)  STAUROPI.  new  ipedM. 

Female, — ^Length,  2  mm.  Head  apparently  wider  than  long; 
black,  antennae  brownish,  palpi  pale;  pleursd  not  separated  from  the 
mesostemum  by  a  carinate  fold;  scutel  shining,  sparsely  pmictured; 
tegnlsB  blackish,  wings  with  a  dark  cast,  stigma  and  veins  more  or 
less  brownish,  legs  mostly  stramineous,  coxsb  black;  propodemn 
roughened,  with  a  more  or  less  distinct  median  longitudinal  carina; 
first  dorsal  plate  appearing  shorter  than  wide  at  apex,  wider  at  apex 
than  at  base;  its  apical  half  mostly  punctured,  its  basal  half  mostly 
impunctate;  second  plate  transversely  oblong,  apparently  two  and  a 
half  times  as  wide  at  base  as  long  down  the  middle,  parallel  sided, 
mostly  smooth  and  not  scidptured,  with  indefinite  sculpture  and  a 
median  welt;  third  dorsal  plate  not  at  all  sculptured,  a  little  longer 
than  the  second  and  Uke  the  latter  with  its  lateral  margins  yellowish; 
hypopygium  not  surpassing  the  pygidium  and  ovipositor  scarcely 
exserted. 

Type.— CAt.  No.  14323,  U.S.N.M. 

Type-loadity. — ^Bangalore,  Mysore,  India,  from  larvsd  of  Stauropus 
dJtemuSf  on  authority  of  L.  C.  Coleman. 

As  evidenced  by  one  paratopotype,  the  sculpture  of  the  first  and 
second  segments  have  a  tendency  to  become  totally  effaced  and  the 
lateral  edges  of  the  second  and  third  segments  to  become  dark. 

APANTELBS  (PSBTTDAPAHTBLES)  SBSLB,  new  Bpedes. 

Female. — Length,  3  mm.  Related  to  Apanteles  {Psevdapantdes) 
conaimilis  Viereck,  from  the  original  description  of  which  it  differs  as 
follows:  Membranous  portion  of  second  dorsal  segment  blackish, 
hind  COXSB  basally  black,  costa  virtually  concolorous  with  the  stigma, 
all  veins  of  fore  wings  brownish  stramineous;  propodeum  mostly 
smooth  and  polished,  sparsely  pimctured,  roughened  along  the 
median  carina,  its  lateral  hind  angles  striate;  first  dorsal  plate  with 
its  sides  converging  toward  the  apex,  apparently  wider  at  base  than 
at  apex,  its  length  obviously  more  than  twice  its  width  at  apex,  the 
apical  half  with  a  median  longitudinal  furrow  at  base,  the  basal  half 
finely  sculptured  and  punctate,  the  apical  half  rather  finely,  indis- 
tinctly rugoso-punctate;  second  plate  at  most  nearly  three  times  as 
wide  as  long  down  the  middle,  the  latter  length  about  two-thirds  its 
width  at  base,  smooth  and  shining  down  the  middle,  roughened  at 
base,  elsewhere  dullish  and  punctured;  third  segment  hardly  twice  as 
wide  at  base  as  long  down  the  middle,  smooth  and  shining,  with 
scattered  indefinite  pit-Uke  impressions. 

Male. — ^Essentially  as  in  the  female. 

Type.— Cat.  No.  14324,  U.S.N.M. 

Type-locality, — ^Vienna,  Virginia,  May  20,  31,  1911,  parasite  of 
Sesia  seituUi^  on  authority  of  R.  A.  Cushman,  who  reared  the  species 
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under  Quaintance  No.  7128,  Bureau  of  Entomology,  United  States 
Dept.  Agriculture. 

One  female  paratopotype  differs  in  being  but  2  mm.  long  and  in 
being  less  developed,  especially  in  sculpture. 

Family  ICHNEUMONIDiE. 

AENOPLEGIMORPHA  new  genus. 

Related  to  AenopUx  (Foerster)  Ashmead,  from  which  it  may  be 
distinguished  by  the  bidenticulate  anterior  edge  of  the  clypeus  and 
by  the  petiolate  abdomen,  the  first  segment  being  somewhat  more 
than  three  times  as  long  as  wide  at  apex,  with  prominently  elevated 
spiracles  and  possessed  of  two  dorsal,  parallel,  longitudinal  carinas 
and  by  the  prominent  thyridia  at  the  base  of  the  second  segment. 
Has  the  appearance  of  a  Phygadeuonine  with  an  open,  Hemiteline 
areolet. 

Type. — Aenoplegimorpha  phytonomif  new  species. 

ABNOPLBOZMORPHA  PHTTONOBO,  new  tpedM. 

Male. — Length,  4.5  mm.  Black  and  shining;  face  sparsely,  indis- 
tinctly punctured,  clypeus  almost  impunctate;  flagel  20-jointed; 
r^on  of  malar  line  sculptured;  mandibles  black  throughout,  palpi 
blackish;  notauli  extending  approximately  one-fourth  the  distance 
from  the  anterior  to  the  posterior  margin;  dorsulum  indistinctly 
punctured;  tegulse  blackish,  fore  and  midcoxae  blackish  at  base, 
becoming  stramineous  apically;  distal  trochanters,  femora,  tibiae, 
and  metatarsi  of  fore  and  midlegs  more  or  less  stramineous;  rest  of 
tarsi  infuscated,  as  are  the  apical  half  of  hind  femora  and  base  and 
apex  of  hind  tibiae;  rest  of  hind  femora  reddish,  remainder  of  hind 
tibiae  stramineous,  hind  coxae  entirely  black;  stigma  blackish,  whitish 
at  base;  propodeum  distinctly  areolated,  the  areas  before  the  apical 
transverse  carina  smooth  and  polished,  the  areas  beyond  sculptured; 
second  segment  black  and  striate  except  apical  fifth  and  the  thyridia, 
which  are  rather  smooth  and  reddish;  third  segment  virtually  sculp- 
tureless,  reddish;  fourth  segment  reddish  at  base;  rest  of  dorsum  of 
abdomen  black. 

Type.— Chi.  No.  14326,  U.S.N.M. 

Type-locality. — ^Hoytsville,  Utah.  Reared  from  PhyUmomua  murir 
nu8j  September  4,  1911,  by  T.  H.  Parks  under  Webster  No.  6609, 
Bureau  of  Entomology,  United  States  Department  of.  Agriculture. 

BRACHIXIPHOSOMA  new  genus. 

Related  to  Eiphosoma  Cresson,  from  which  it  differs  chiefly  in 
having  the  malar  line  sKorter  than  the  mandibles  are  wide  at  base 
and  in  the  propodeum  extending  at  least  to  the  apex  of  the  basal 
third  of  the  hind  coxae. 

Type* — Eiphosoma  pyralidis  Ashmead. 
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CONOBIASTA  FUMIFBRANAB.  new  ipedM. 

Female. — ^Length,  7.6  mm.  Very  similar  to  Olypta  erratica  Cresson, 
from  the  original  description  of  which  it  differs  as  follows:  Front 
with  a  scoop-shaped  process;  mandibles  black,  clypeus  pale  only  at 
apex,  antennce  virtually  black  thronghout;  base  of  hind  femora  not 
blackish,  hind  tibiffi  mostly  black  or  blackish,  pale  beneath  except  at 
apex  and  near  base,  where  they  are  blackish;  propodeum  almost 
devoid  of  carinsB,  distinctly  punctured,  the  apical  transverse  carina 
developed  laterally,  median  longitudinal  carina  present  only  at  base 
of  propodeum. 

JfoZe. — ^Essentially  as  in  the  female;  median  longitudinal  carinsB 
more  or  less  completely  developed,  and  the  apical  transverse  carina 
better  defined. 

Type.— Cat.  No.  14326,  U.S.N.M. 

Type-locality. — ^Maniwaki,  Quebec,  Canada. 

Received  through  the  same  channels  as  the  AparUdes  (Apanieles) 
fumiferuTise,  described  on  another  page  of  this  paper.  Paratypes 
examined  came  from  Duncans  and  Esquimault,  British  Columbia, 
Canada. 

PHTGADBUON  (DIROPHANBS)  PLBSIUS,  new  Bpedea. 

FemdU. — ^Length,  8  mm.  Compared  with  the  original  description 
of  Phygadeium  (JBaikymeds)  spinicoxus  Yiereck,  this  si)ecies  differs  as 
follows:  Clypeus  rather  separated  from  the  face  by  a  shallow  furrow; 
distance  between  lateral  ocelli  if  anything  a  little  less  than  that 
between  the  same  and  the  nearest  eye  margin;  antennae  30-jointed, 
second  joint  of  flagel  about  as  long  as  the  first;  basal  area  nearly 
crowded  out,  nearly  three  times  as  wide  as  long,  areola  six-sided, 
almost  horse-hoof  shaped;  hind  femora  hardly  three  times  as  long 
as  greatest  width;  second  dorsal  segment  without  a  transverse 
impressed  line  in  the  middle  and  with  gastrocoeli;  carinsd  of  basal 
segment  extending  to  the  spiracles,  but  not  beyond,  black;  face, 
excepting  clypeus,  which  is  black,  and  checks  mostly  reddish;  first 
eight  joints  of  antenna)  brownish,  the  next  five  joints  mostiiy  or 
entirely  yellowish,  the  remaining  joints  from  brownish  to  blackish; 
mandibles  stramineous  tiaged  with  reddish  and  tipped  with  black; 
coxse  black  tipped  with  brown,  trochanters,  mid  and  fore  femora 
brown,  more  or  less  infuscated,  hind  femora  black  with  reddish 
brown  base  and^  apex,  tibiae  and  tarsi  more  or  less  brownish,  petiole 
and  last  three  segments  of  abdomen  more  or  less  blackish. 

Type.— Cat.  No.  14327,  U.S.N.M. 

Type-locality. — ^Maniwaki,  Quebec,  Canada. 

Received  from  the  same  source  as  ApanUUs  (AparUdes)  fumif- 
eranx. 

BaOiymetie  spinicoxus  Yiereck  is  probably  also  referable  to  this 
subgenus. 
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BPIURU8  nflVOlffnf ATUS,  new  tpadei. 

Female. — Length,  7.5  mm.  Compared  with  the  original  descrip- 
tion of  E.  nigrifron8  Viereck,  this  differs  as  follows:  Ovipositor  a 
little  shorter  than  the  abdomen;  cljrpeus  dark  throughout;  third; 
fourth;  and  fifth  joints  of  hind  tarsi  dark,  blackish;  second;  third; 
fourth;  fifth;  and  sixth  dorsal  segments  mostly  reddish  brown  with 
an  apical  black  border;  pedicel  and  first  joint  of  the  fiagel  rather 
pale  yellowish  beneath;  scape  more  or  less  brownish. 

Typ^.— Cat.  No.  14328;  U.S.N.M. 

Type-locality. — ^Esquimault,  British  Columbia;  Canada. 

Received  through  the  same  channels  as  Apanteles  (Apanteles) 
futniferanae  described  on  page  139  of  this  paper. 

HYMENOEPIMECIS,  new  name. 
Epimecis  BruUc;  1846,  not  of  Hubner,  1818. 

HYMENOSYNECHES,  new  name. 
Synechea  Foerster,  1868,  not  of  Walker,  1852. 

ICBSOCHORUS  DWBRSICOLOR,  new  Bpedea. 

Female. — ^Length,  3.5  mm.  Resembles  M.  pemidosiLa  Viereck, 
from  which  it  may  be  distinguished  as  follows:  Furrow  between  face 
and  malar  space  running  parallel  to  the  anterior  edge  of  the  clypeus, 
lower  inner  orbits  rather  striate;  inner  orbits  with  a  whitish  to 
brownish  band  extending  along  the  eye  margin;  malar  space  and 
most  of  the  mandibles  whitish;  clypeus  brown  to  blackish;  virtually 
impunctate  except  along  its  periphery;  rest  of  the  face  blackish;  as 
are  the  antennn  except  the  tip  of  the  pedicel;  which  is  yellowish; 
palpi  stramineouS;  malar  space  whitish;  rest  of  head  mostly  black  or 
blackish;  edges  of  pro  thorax  more  or  less  blackish;  stigma  not  yel- 
lowish at  base;  areolet  neither  distinctly  sessile  nor  distinctly  petio* 
late;  legs  mostly  stramineouS;  hind  tibiae  with  most  of  apical  third 
fuscous;  basal  area  longer  than  wide  at  base  and  triangular;  costulie 
joining  the  areola  a  little  below  the  middle;  first  dorsal  segment  black- 
ish; the  second  brownish  with  pale  thyridia;  the*  third  brownish  with 
the  apical  third  blackish;  the  fourth  and  following  segments  blackish. 

Male. — ^Differs  from  the  female  chiefly  in  the  face  being  all  whitish 
below  the  antennsB;  scape  and  pedicel  yellowish  beneath;  prothorax 
mostly  yellowish;  basal  area  at  least  twice  as  wide  at  base  as  at  apex, 
costulie  joining  the  areola  a  little  above  the  middle. 

IVpe.— Cat.  No.  14329,  U.S.N.M. 

Typelocaliiy. — ^Duncan,  British  Colimibia;  Canada. 

Reared  July  18;  25;  1911;  at  the  type-locality  in  connection  with 
rearings  of  Tortrix  fumiferana.  Received  by  the  Bureau  of  Ento* 
mology.  United  States  Department  of  Agriculture;  from  Dr.  C.  Gordon 
Hewitt. 
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MICROTORIDEA,  ne^v  genus. 

Presumably  related  to  Microtarus  Foerster,  from  which  it  may  be 
separated  by  the  10  penultimate  joints  of  the  flagel  being  longer  than 
wide  and  by  the  mai^inal  cell  beiog  longer  than  the  stigma. 

Type, — Mi4Totoridea  lisaonota,  new  species. 

laCROTOIUDSA  USSONOTA.  IMW  ipKiet. 

Female. — ^Length,  3  mm.  Head  black;  face  including  clypeus  dis- 
tinctly pubescent,  pimctured,  malar  space  smooth  and  polished,  sepa- 
rated from  the  face  by  a  furrow,  rest  of  head  polished;  hind  ocelli 
with  a  furrow  between  them,  nearer  the  eye  margin  than  to  each 
other  and  apparently  a  little  nearer  to  each  other  than  to  the  occipital 
carina;  malar  line  apparently  a  Uttle  longer  than  mandibles  are  wide 
at  base;  basal  half  of  mandibles  mostly  yellowish,  apical  half  mostly 
brownish;  palpi  pale;  scape  stramineous,  pedicel  and  flagel  more  or 
less  brownish,  flagel  19-jointed;  thorax  black;  pronotum  with  its 
transverse  furrow  almost  crowded  out  in  the  middle  by  a  rather  broad 
process  apparently  extending  back  from  the  anterior  edge;  tubercles 
yellowish,  propleur»  mostly  polished;  mesonotum  polished,  virtually 
bare,  with  distinct,  converging  notaidi  that  extend  nearly  three- 
fourths  the  distance  from  the  anterior  edge  and  are  nearly  three  times 
as  far  apart  anteriorly  as  posteriorly ;  upper  anterior  comer  of  meso- 
pleur89,  tegulse,  and  wing  base  yellowish;  mesopleurse  partly  sculp- 
tureless,  partly  punctured,  completely  separated  from  the  meso- 
stemum  by  the  sinuous  stemauli;  veins  brownisifa,  stigma  stramineous; 
legs  almost  entirely  stramineous,  apical  joint  of  tarsi  and  daws 
browmsh;  propodeum  with  its  basal  area  almost  crowded  out,  trans- 
versely linear,  the  entemal  area  and  spiracularea  confluent,  the  areola 
hexagonal,  wider  anteriorly  than  posteriorly,  its  anterior  edge  straight, 
its  posterior  edge  arched,  the  costula  joining  before  the  middle,  areola 
between  the  costulce  nearly  three  times  as  wide  as  long  down  the 
middle,  area  dentipara  and  second  pleural  area  separated,  petiolarea 
nearly  three-fourths  the  length  of  the  propodeum,  concave  and  at 
most  two-thirds  as  wide  as  long  down  the  middle,  third  lateral  and 
angular  areas  confluent;  abdomen  polished,  inconspicuously  pubes- 
cent, first  segment  black  with  a  poorly  defined  dorsal  carina  on  each 
side  that  extends  a  little  beyond  the  spiracles  but  not  near  them, 
petiole  depressed,  apparently  twice  as  broad  at  base  as  thick  dorso- 
ventrally;  postpetiole  parallel  sided,  approximately  twice  as  wide  at 
apex  as  l(mg,  the  spiracles  at  the  anterior  lateral  angles;  membranous 
portion  of  first  segment  and  all  of  second  segment  mostly  stra- 
mineous, following  segments  more  or  less  tesi;aceous;  ovipositor 
approximately  as  long  as  the  abdomen  less  the  first  segpient. 

IVpe.— Cat.  No.  14330,  U.S.N.M. 

TyperlocaLity. — Mysore,  India,  September  3,  1909,  from  Ophiuaa 
mdieertaf  on  authority  of  L.  C.  Coleman. 
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MONOBLA8TUS  CAUROJB.  new  tpedM. 

FemdU. — ^Length,  5  mm.  Related  to  Manoblastiis  punetifirana 
Davis,  from  the  origmal  description  of  which  it  differs  as  follows: 
Coxffi  blackish  or  black  basally,  inclining  to  stramineous  apically, 
trochanters  stramineous,  claws  simple;  wings  bladdsh,  stigma  and 
veins  blackish;  front  and  cljpeus  rather  indistinctly  punctured, 
black. 

Male. — Essentially  as  in  the  female,  but  with  the  scape  pale 
beneath. 

Type.— Cat.  No.  14331,  U.S.N.M. 

TVpe-focoZi^y.— rVienna,  Virginia,  May  18,  July  28,  August  1,  1911, 
parasite  of  Caliroa  (Eriocampoides)  cerasi  LiimsBus,  the  pear  slug, 
on  authority  of  K.  A.  Cushman,  who  reared  the  specimens  under 
Quaintance  No.  7148,  Bureau  of  Entomology,  United  States  Depart- 
ment of  Agriculture. 

This  species  may  prove  to  be  Tremaiopygua  fu8calo9U8  Davis. 

NEOPIMPLOIDES,  ne^^  genus. 

Related  to  Neopimpla  Ashmead,  from  which  it  may  be  distin- 
guished by  the  slitlike  spiracles  of  the  propodetun  and  by  the  pres- 
ence of  an  areolet;  eyes  distinctly  emarginate  above  the  middle. 

Type. — Neopimploides  sylepUe,  new  species. 

NSOPIMPLOIDSS  STLBPTJB,  utw  Bpoctos. 

Female. — Length,  8.5  mm.  Mostly  smooth,  shining,  thinly  pubes- 
cent and  yellow,  ornamented  with  black  spots;  antenn®  37-jointed, 
flagel  dark  brown  above,  reddish  beneath  and  at  tips,  its  first  joint 
nearly  as  long  as  the  second  and  third  joints  combined,  scape  and 
pedicel  yellow  beneath,  dark  brown  above;  face  feebly  punctured; 
labrum  prominent,  in  outline  almost  an  equilateral  triangle,  con- 
cave; ocelli  inclosed  by  a  quadrate  black  mark;  dorsulum  similar  to 
the  same  in  Theroma  Holmgren,  the  prescutum  and  parapsides  each 
with  a  black  mark;  scutel  completely  bounded  laterally  by  a  trench- 
ant carina,  propodeum  areolated,  its  basal  area  confluent  with  the 
areola,  the  combined  area  broader  at  apex  than  at  base,  petiolarea 
wider  than  long,  hexagonal,  area  superoextema  open  externally, 
with  a  duU  blackish  spot,  area  dentipara  completely  inclosed,  other 
areas  all  wanting;  empodia  virtually  as  long  as  the  third  joint  of 
hind  tarsi,  daws  falcate;  alternate  segments  of  the  abdomen  starting 
with  the  first  with  a  black  spot  on  each  side;  wings  transparent  with 
a  smoky  tinge. 

Type.—Cst.  No.  14332,  U.S.N.M. 

Type-hcality. — Malebannur,  Mysore,  India.  Reared  from  Sylepta 
derogaia  Fabricius,  November  28,  1910,  on  authority  of  L.  C.  Cole- 
man, who  furnished  the  type. 
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PRI8TOMBRU8  SUZOPHXRJB,  IMW  tpadei. 

Female. — Lengthi  7  mm.  Head  and  thorax  brownish  to  stramin- 
eous; face  shining  and  punctured;  thorax  shining  and  punctured, 
parapsidal  furrow  represented  only  anteriorly  by  a  shallow  con- 
cavity; legs  more  or  less  stramineous,  the  hind  tibisB  infuscated  at 
base  and  on  the  apical  half,  hind  tarsi  blackish,  tooth  of  hind  femora 
represented  by  an  angulation  of  the  tegument  the  point  of  which  is 
directed  downward  and  backward;  carince  of  the  propodeum  poorly 
developed,  basal  area  forming  an  acute  angled  triangle,  areola  com- 
pletely inclosed,  more  than  twice  as  long  as  wide  from  costula  to 
costula  and  punctured,  basal  area  about  twice  as  long  as  wide,  paral- 
lel sided  and  striato-punctate;  abdomen  brownish,  the  membranous 
portion  stramineous,  first,  second,  and  basal  half  of  third  dorsal  seg- 
ments blackish,  petiolar  carinsd  not  sharp,  not  extending  to  the 
spiracles,  postpetiole  and  second  dorsal  segment  finely  striated; 
ovipositor  approximately  two-thirds  as  long  as  the  abdomen. 

3Vp«-— Cat.  No.  14333,  U.S.N.M. 

Type-locality. — Bangalore,  Mysore,  India.  Beared  from  larvse  of 
Evaophera  perticeUa,  on  authority  of  L.  C.  Coleman,  who  submitted 
the  species  for  study. 

ZAMESOCHORUS,  new  genus. 

Apparently  intermediate  between  PlesiophthalrmLS  (Foerster) 
Brischke,  Astiphromma  (Foerster)  Brischke,  and  Mesochorus  Graven- 
horst,  though  evidently  nearest  to  the  last-mentioned  genus,  from 
which  it  may  be  known  by  the  malar  space  being  almost  wanting, 
the  malar  line  being  apparently  as  short  or  shorter  than  the  first  joint 
of  the  flagel  is  thick;  by  the  malar  space  not  being  separated  from 
the  face  by  a  furrow;  by  the  distance  between  the  lateral  ocelli  and 
the  eye  being  less  than  the  shortest  diameter  of  the  lateral  ocelli;  by 
the  distance  between  the  lateral  ocelli  being  greater  than  the  distance 
between  them  and  the  eye;  by  the  interstitial  nervulus  and  the 
obsolescent  outer  vein  of  the  areolet,  the  latter  with  its  lower  side 
approximately  half  the  length  of  the  upper  edge,  its  other  sides  nearly 
equal  in  length.     Otherwise  essentially  as  in  Meaochorus  Gravenhorst. 

Type. — Zamesoeharus  orieTUaliSf  new  species. 

ZAMESOCHORUS  ORIBIIT AUS,  IMW  ipedM. 

Female. — ^Length,  3.6  mm.  Head  shining,  stramineous,  more  or 
less  darkened,  the  ocellar  region  blackish;  face  puncturod,  orbits 
striated  below;  antennn  brownish,  flagel  33-jointed;  prothorax 
stramineous,  shining,  pronotum  with  a  median  longitudinal  carina 
parting  its  furrow;  mesonotum  shining,  more  or  less  stramineous,  its 
prescutum  and  parapsides  stained  with  fuscous;  tegulse  and  wing 
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bases  yellowish,  mesopleursB  blackish,  shining  and  punctured;  scutel 
stramineous;  stigma  and  veins  mostly  brownish;  legs  stramineous, 
hind  tibiss  with  the  apical  fourth  blackish;  propodeum  blackish, 
shining,  finely  punctured;  basal  area  quadrangular,  wider  at  base 
than  at  apex;  areola  hexagonal,  almost  diamond-shaped,  a  little 
wider  at  apex  than  at  base,  the  costulsB  joining  it  at  its  middle,  petio- 
larea  apparently  a  little  longer  than  the  areola  and  about  twice  as 
wide  as  the  same,  at  least  three  times  as  wide  at  apex  as  at  base; 
petiole  but  little  longer  than  the  postpetiole,  stramineous  at  base, 
blackish  beyond,  gradually  widened,  sparsely  sculptured;  postpetiole 
blackish,  longitudinally  striated,  a  little  narrower  at  base  than  at 
apex,  distance  between  the  spiracles  approximately  half  the  distance 
between  them  and  apex;  second  segment  proportionally  similar  to 
the  postpetiole,  with  a  triangular  blackish  area  on  each  side,  the  short- 
est side  of  the  triangle  being  at  the  base  of  the  segment,  otherwise  the 
second  segment  is  yellowish,  the  gastrocoeli  oval,  at  base,  and  strami- 
neous; basal  half  of  third  segment  yellowish;  rest  of  abdomen  infus- 
cated  stramineous;  sheaths  of  the  ovipositor  a  little  longer  than  the 
second  segment  and  stramineous;  hypopygium  exserted  beyond  the 
pygidiimi. 

Type.—CtLt.  No.  14334,  U.S.N.M, 

Type4ocality. — ^Mysore,  India,  September  3,  1909,  from  Ophiuaa 
mdicerta,  on  authority  of  L.  C.  Coleman. 


SYSTEMATIC  NOTES  AND  DESCRIPTIONS  OF  SOME  WEE- 
VILS  OF  ECONOMIC  OR  BIOLOGICAL  IMPORTANCE. 


By  W.  DwiGHT  Pierce, 

Of  Me  Bursott  of  Eniomolo^^  United  States  Department  of  Agriculture. 


1.  THE  MORE  IMPORTANT  COTTON  WEEVILS. 

The  diflcovery  of  a  new  cotton-square  weevil  in  Peru  and  of  a 
cotton  flower  weevil  in  the  Philippines  makes  it  necessary  for  us  to 
again  resort  to  the  older  name  of  Mexican  cotton-boll  weevil  for 
Avihonom/us  graridis  Boheman.  The  weevil  from  Peru,  Anihonomus 
veafitus  Boheman,  may  be  kuown  as  the  Peruvian  cotton-square 
weevil,  and  the  new  Phihppine  weevil  may  receive  the  name  of  Phil- 
ippine cotton  flower  weevil. 

AIVTHONOMUS  GRANDIS  Boheman. 

The  Mexican  cotton-boll  weevil  is  well  known  on  account  of  the 
great  amount  of  literature  written  upon  it.  It  is  a  blackish  piceous 
weevil  with  gray  pubescence  and  without  distinct  patterns,  except  a 
denser  band  of  scales  on  the  median  line  of  the  thorax.  The  vestiture 
of  the  under  surface  is  much  denser  than  that  of  the  upper  surface. 
The  femora  have  two  teeth,  a  large  one  and  a  small  one.  The  py- 
gidium  is  rather  freely  exposed.  The  funicle  is  7-jointed,  the  second% 
joint  being  longer  than  the  thu-d.  The  claws  are  armed  with  a  long 
slender  tooth.  The  ventral  segments  are  sUghtly  unequal,  the  fifth 
being  generally  longer  than  either  the  third  or  fourth.  It  varies  in 
size  from  2.5  mm  to  6.7  mm.,  and  the  color  of  the  vestiture  varies 
from  gray  to  brownish,  while  the  integument  varies  from  Ught  piceous 
to  black. 

The  pup»  of  ArUhonamus  grandis  are  readily  recognized  by  the 
quadrate  tubercles  on  the  prothorax  and  the  shape  of  the  caudal 
process.  

ANTHONOMUS  VBSmXTS  Bahnmiin. 

The  Peruvian  cotton-square  weevil  has  just  appeared  in  our 
economic  literature,^   and  again  Mr.  C.  H.   T.   Townsend  is  the 

t  Chaitoi  H.  T.  Townaend.   The  ootton-aqiiaie  weeyil  of  Peru  and  Ita  bearing  on  the  boU-weevil  problem 
In  North  Amerioa.   Joomal  of  Eoonomio  Entomology,  vol.  4,  No.  2,  pp.  241*248,  April  17, 1911. 

Proceeoinqs  U.  8.  National  Museum,  Vol.  42— No.  1889. 
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first  to  give  a  preliminary  treatment  of  its  life  history.  His 
early  contribution  to  the  knowledge  of  the  boll  weevil  is  noted  for 
its  thoroughness^  and  it  is  therefore  a  matter  of  congratulation 
that  Mr.  Townsend  is  in  a  position  to  take  up  the  study  of  this 
weevil  which  may  have  a  bearing  upon  future  work  with  its  greater 
congener. 

A  series  of  67  specimens  bred  from  cotton  squares  on  the  Hacienda 
Macacar&  in  the  Rio  Chira  Valley,  Peru,  October  8,  1910,  by  Mr. 
Townsend,  and  1  specimen  from  San  Pedro  de  Cumbivira,  Peru, 
September  21,  1910,  are  before  the  writer.  The  series  is  composed 
of  38  females  and  30  males.  The  males  vary  from  3  to  4  mm.  in 
length,  1.4  to  1.8  mm.  in  width,  and  1.2  to  1.5  mm.  in  length  of  beak. 
The  females  vary  from  2.5  to  4  mm.  in  length,  1.2  to  1.75  mm.  in 
width,  and  1.2  to  1.7  mm.  in  length  of  beak. 

The  San  Pedro  specimen  is  darker  than  the  others  and  most  nearly 
answers  the  description  by  Boheman  which  must  have  been  based  on 
a  female.  The  following  description  is  therefore  based  upon  this 
specimen: 

Female. — Oblong-ovate,  convex,  blackish  piceous,  rather  closely 
clothed  with  whitish,  elongate  scales,  which  are  more  pilif orm  beneath. 
Head  convex,  finely  punctate,  moderately  squamose,  front  depressed, 
with  medium  carina  between  eyes  extending  on  beak  to  the  point 
opposite  the  attachment  of  the  antennsB.  Beak  slender,  cylindrical, 
shining,  finely  punctato-rugulose,  lightly  squamose  only  at  base, 
reddish  piceous,  lightly  arcuate,  slightly  enlarged  at  tip,  over  one 
and  one-half  times  as  long  as  prothorax.  Antennal  scrobes  directed 
at  eyes;  scape  inserted  slightly  beyond  the  middle,  slender,  clavate, 
barely  reaching  the  eye,  reddish  testaceous;  funicle  seven  jointed, 
reddish  testaceous,  first  joint  as  long  as  the  two  following,  clavate, 
second  joint  elongate,  remaining  joints  moniliform;  club  ovate, 
blackish  piceous,  with  first  joint  very  distinct,  pubescence  fine.  Pro- 
thorax  transverse,  apically  truncate,  basally  bisinuate,  base  one-half 
wider  than  apex,  sides  convex,  converging,  impressed  before  apex; 
dorsum  slightly  convex,  transversely  impressed  behind  apex,  densely 
but  shallowly  punctate,  clad  with  elongate  white  scales.  Scutellum 
broadly  ogival,  clad  with  very  fine  pilif  orm  scales.  Elytra  anteriorly 
subtruncate,  about  one-half  wider  than  thorax,  a  little  over  twice  as 
long  as  the  thorax,  sides  almost  parallel  to  posterior  third,  thence 
converging,  surface  convex,  regularly  punctato-striate,  interstices  sub- 
convex,  smooth;  closely  covered  with  scaly  vestiture.  Body  beneath 
of  same  color  as  above,  but  more  densely  clothed  with  finer  vestiture. 
Femora  clavate,  unidentate,  basally  flavo-testaceous,  the  remainder 
infuscated,  squamose;  tibiss  slender,  flavo-testaceous,  almost  straight, 
angulate   beneath    before   middle;  tarsi   elongate;  claws   elongate, 
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cleft.  Ventral  segments  subequal,  the  fifth  slightly  longer  than  third 
or  fourth.    Pygidium  covered. 

This  description  varies  in  a  few  slight  particulars  from  the  original/ 
but  I  do  not  believe  sufficiently  to  separate  it  as  a  new  species.  The 
bred  specimens  from  Macacar&  dijQPer  considerably  in  superficial 
appearance.  They  are  all  lighter  in  color.  The  median  interstices 
of  the  elytra  and  a  triangular  area  at  the  base  of  the  elytra  are  black- 
ish piceousy  and  the  remainder  is  a  reddish  piceous.  The  beak  is 
dark;  the  legs  have  practically  no  infuscation.  The  pubescence  is 
yellowish  and  a  little  denser  because  less  rubbed,  and  there  is  a 
distinct  pattern  of  the  vestiture.  The  thorax  has  a  Ught  median 
band  and  lighter  sides;  the  elytra  have  a  dark  triangular  basal 
area,  a  triangular  lateral  area  on  each  side  about  the  middle,  a 
small  basal  spot  and  two  small  subapical  spots.  These  spots 
are  merely  due  to  the  sparser  vestiture  and  are  indistinct  on  the 
maturer  specimens. 

The  sexes  are  readily  distinguished.  The  female  beak  is  slender, 
quite  smooth,  has  very  Uttle  pubescence  at  the  base,  is  regularly  but 
slightly  arcuate  and  has  the  scape  inserted  slightly  beyond  the 
middle;  the  pygidium  is  rarely  visible,  apically  narrowly  truncate 
and  pubescent  only  at  apex;  the  posterior  tibiae  are  almost  straight, 
the  angle  opposite  the  femoral  tooth  being  almost  obsolete.  The 
male  beak  is  stouter,  more  strongly  punctato-rugose,  pubescent  t6 
the  insertion  of  the  antenn»;  scape  inserted  almost  at  apical  third; 
beak  arcuate  at  point  of  insertion  of  antennae;  the  pygidium  is  usually 
visible,  broadly  truncate  at  apex  and  pubescent  except  in  narrow  strip 

1  The  original  deKription  is  as  follows: 

AtUkontuntu  tmtUui  Boheman. 

ObloofO"oyatus,  coiiTexus,  nlgro^pioeus,  squamls  pililormibus,  cinerels  dense  vestitus;  antennls  pedl- 
buaqne  flavo-tertaoeis;  famoilbus  clayatis,  robtiu  unidentatis,  apioe  late  inluscatis;  rostro  proUumce  fere 
dapto  loogkMre,  levlter  arcaato;  prothoraoe  suboonico,  oonfertim  punctulato;  elytris  femiginels,  medio- 
criter  piiiictato4triatis,  interstitUs  sub-oonvexis,  lieylbus.— Long.  3},  lat  2  millim. 

Paferia:  InmilA  Puna. 

A.  Ulmi  magnitudine  mqnalte.  Caput  parvum,  rotiindatum,  modice  oonyexum,  nlgro-pioeum,  sub- 
tUitar,  crebre  ponctulatum,  squamJs  setiformlbus  dnereis  dense  vesUtum.  Oculi  parvi,  rotundati,  oon- 
Tcxl,  Bigri  Rostrum  protboraoa  fere  duplo  longius,  tenue,  cylindricum,  leviter  arcuatum,  piceom, 
paneCnlatum,  apioe  dUutius,  basi  parce  dnereo^quamosum,  leviter  longitudinaliter  carlnatum.  Antennae 
ad  medium  prothorads  pertingentes,  tenues,  palUde  testaceie,  dava  ovata,  fusca,  dnereo-pubesoente. 
ProUkonuc  latttudlne  poatioa  breyior,  apioe  truncatua,  anterius  angustior,  pone  apicem  oblique,  dein  basin 
vcnos  paium  ampUatus,  basi  bisinuatus,  supeme  oonyexiusculus,  nigro-piceus,  crebre  punctulatus, 
squamls  pUiJbrmibus  dnereis  dense  vestitus.  Scutellum  parvum,  dense  cinereo-squamosum.  Elytra 
aBtftee  sobtrancata,  protboraoa  dimidio  latiora  et  duplo  longiora,  humeris  parum  elevatis,  rotundatis; 
laterfbos  Infleka,  ultra  medium  peiparum  ampUata,  apioe  oonjunctim  rotundata,  supeme  oonveza,  i>08tice 
dedlvia,  medlocrltery  regularlter  punctato^triata,  interstitUs  sub-convexis,  lievibus;  ferruginea,  squamls 
pntformlbiii  dnereis  dense  obdta.  Corpus  subtus  nigro-ploeum,  punctulatnm,  dense  dnereo-squamosum. 
Ped«  longfaisettli,  flavo^testaod,  dnereo^quamulod;  femoribus  clavatis,  basi  exoepta,  inluscatis,  subtus: 
ante  apicem  dente  parvo,  acuto  armatis;  tibils  teretibus,  sub-rectis.  Xongliga  Svenska  Fregatten  Sugenies 
Rem  OrnkxlDf  Jorden  under  beflU  C.  A.  Virgin  Inn  1851-1853.  VetenskapUga  iakttagelser  Pa  H.  MaJ. 
t  K*fiT""g  Oicar  den  FOrstes  betallning  utgilkia  af  K.  STfOska  Vetenskaps-Akademien.  Zoologi,  III, 
T«Kt:  Ins^kter  p.  130,  No.  273,  Stockbolm,  1859. 
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at  base;  the  posterior  tibiss  are  straight,  but  inner  edge  is  regularly 
emarginate  in  the  median  third. 

The  species  belongs  to  a  group  not  represented  in  North  America, 
but  would  rank  near  the  artificial  group  OnemocyUua  Dietz,  because 
of  the  dissimilarity  of  the  hind  tibise  in  the  two  sexes. 

ECTHETOPYGA,  new  genus. 

Name  derived  from  iKOtxac  (exposed)  +  Tzup)  (pygidium). 

The  following  genus  belongs  in  Lacordaire's  classification  to  Curcu- 
Uonides.  Phan6rognathes  Apostasim6rides,  Phalange  I,  Section  A, 
Tribu  M^6machideSy  Groupe  M6n6machides  vrais.  In  our  modem 
classification  it  seems  to  belong  to  subfamily  MenemachinsSy  Tribe 
Menemachini. 

Female. — Beak  about  as  long  as  thorax,  cylindrical,  arcuate; 
scrobes  beginning  at  apical  fifth,  arcuate  and  directed  at  eyes. 
Antennse  moderately  slender;  scape  attached  slightly  behind  the  mid- 
dle of  beak,  hardly  reaching  eyes;  funide  with  first  joiut  elongate, 
twice  as  long  as  second  joint,  which  is  only  slightly  longer  than  the 
third,  joints  3-7  short,  obconical,  increasing  in  breadth;  club  very 
little  wider  than  seventh  funicular  joint,  oblong  oval,  articulated, 
the  first  joint  occupying  about  one-half  of  the  mass,  second  and  third 
vpry  short.  Eyes  large,  convex,  ahnost  round,  separated  by  two- 
thirds  the  width  of  the  beak  below  and  by  the  width  of  the  beak  above. 
Prothorax  transverse,  slightly  convex,  sides  straight  to  middle,  then 
roundingly  narrowed  to  apex,  minutely  constricted  before  apex,  base 
outwardly  convex,  apex  barely  half  as  wide  and  truncate.  Scutellum 
triangular,  roundingly  truncate  at  apex,  inserted  between  the  elytra. 
Elytra  very  slightly  convex,  oblong,  about  twice  as  long  as  wide, 
rounded  at  humeri,  and  at  external,  and  sutural  apical  angles;  widest 
near  base,  slightly  wider  than  prothorax.  Pygidium  exposed,  hori- 
zontal, almost  fiat,  evenly  rounded  behind.  Legs  moderately  robust; 
femora  strongly  enlarged,  each  armed  with  a  large  triangular  tooth; 
tibisB  shorter  than  femora,  apically  enlarged,  compressed,  basaDy 
arcuate,  apically  mutic;  tarsi  moderate,  first  two  joints  small,  trans- 
verse; third  longer,  bilobed;  fourth  slender,  half  included  between 
the  lobes  of  the  preceding;  claws  basally  strongly  toothed,  slender, 
diverging.  Prostemum  convex,  long  in  front  of  coxse;  coxae  globular, 
distinctly  but  very  narrowly  separated,  cavities  closed  behind.  Meso- 
stemum  transversely  strongly  depressed  in  front  of  cox®,  side  pieces 
large;  coxn  rather  widely  separated,  open  behind,  the  intercoxal 
pieces  truncate.  Metastemum  fiat,  median  longitudinal  suture  dis- 
tinct; epistema  large;  coxae  separated  by  transverse  arcuate  piece, 
cavities  open  behind.  Intercoxal  process  of  first  abdominal  segment 
broad,  convex  in  front.    First  and  second  abdominal  segments  laige. 
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connate,  the  suture  slightly  arcuate  and  indicated  by  a  smooth  line; 
remaining  segments  shorter,  the  fourth  being  shortest. 

Male. — The  male  generic  characters  differ  as  follows:  Beak  more 
robust,  slightly  shorter,  almost  straight;  scrobes  beginning  at  apical 
fourth,  straight,  and  directed  at  eyes.  Antennal  scape  inserted  at 
or  slightly  beyond  middle  of  beak,  reaching  eyes;  eyes  separated  by 
about  one-half  the  width  of  the  beak  below  and  by  slightly  less  than 
the  width  of  the  beak  above.  Pygidium  arcuately  truncate  at  apex. 
First  two  abdominal  segments  connate,  suture  angulate  at  middle. 

Oenotype. — Ecthetopyga  gossypii,  new  species. 

BCTHBTOPTOA  GOSSTPn,  new  tpeciet. 

Described  from  three  females  and  two  males  taken  from  a  series 
collected  by  C.  S.  Banks  on  cotton  plants  from  the  island  of  Negros, 
Philippine  Islands  (Banks  No.  883). 

Length,  3-3.5  mm.;  breadth,  1.75  mm.  Broadly  oval,  compressed, 
truncate  behind.  Color  dark  brown,  with  fine  golden  pubescence, 
head  and  beak  almost  black,  underside  lighter  brown,  legs  and 
antennae  stiU  lighter. 

Female. — Beak  evenly  sculptured  with  oblong  punctures,  not  pubes- 
cent. Front  with  a  short  longitudinal  fovea ;  finely,  evenly  punctured, 
finely  pubescent  between  eyes.  Prothorax  finely,  closely,  and  evenly 
punctured  and  pubescent.  Elytral  striffi  consisting  of  deeper  close-set 
punctures,  but  not  depressed;  intervals  closely,  finely,  and  evenly 
punctured.  Underside  lighter  throughout,  punctuation  and  pubes- 
cence sparser.  Cox®  and  legs  yellowish,  punctured  and  pubescent; 
femoral  teeth  about  equal;  tarsi  spongy  underneath;  tarsal  claws 
moderately  large,  slender,  strongly  divergent,  basally  toothed. 

Male. — Beak  flattened,  apically  enlarging,  laterally  and  medially 
tricarinate,  rugosely  oblongo-punctate.     Front  foveate. 

In  form  this  species  resembles  very  much  Miarua  and  Oymnetron, 
but  the  antennal  and  ungual  characters  readily  separate  it.  No 
nearly  related  American  species^are  known. 

Type.— Ceit.  No.  14469,  U.S.N.M. 

2.  THE  CACTUS  WEEVILS. 

In  view  of  the  approaching  publication  of  a  bulletin  on  cactus 
insects  by  W.  D.  Hunter,  J.  D.  Mitchell  and  the  late  F.  C.  Pratt,  the 
writer  has  been  requested  to  make  a  critical  study  of  the  cactus 
weevils  formerly  grouped  under  the  genus  AcaUes.  In  view  of  the 
description  of  another  species  in  the  same  subtribe,  it  is  pertinent  to 
present  herewith  a  table  of  the  genera  of  the  subtribe  Tylodina,  in 
the  subfamily  Cryptorhynchin®  now  known  to  occur  in  the  United 
Stotes. 
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Key  to  genera  ofauhtrihe  Tylodina. 

Metepisterna  very  small,  usually  invisible,  not  fused  with  metastemum. 

1.  Scutellum  invisible. 

a^  Elytra  without  humeri;  antennal  funicle  7-jointed. 
h^.  Second  ventral  segment  at  least  as  long  as  the  third  and  fourth  together, 
c^.  Second  ventral  segment  considerably  longer  than  third  and  fourth  together; 
femora  mutic;  eyes  separated  by  at  least  the  width  of  the  beak;  vesli- 
ture  spongy;  prothorax  prolonged  over  head;  ocular  lobes  very  promi- 
nent, covering  eyes  (type,  X.  golitanus  Boheman). .  Lembodu  SchOnherr. 
c*.  Second  ventral  segment  not  much  longer  than  the  third  and  fourth 
together;  femora  mutic;  eyes  separated  by  the  width  of  the  beak  (type, 

T.  annadUlo  Sahlbeig) Tylodes  Schftnherr. 

6'.  Second  ventral  segment  not  as  long  as  the  third  and  fourth  together. 

(T.  Second  ventral  segment  much  longer  than  either  the  third  or  fourth; 
tarsal  claws  very  small,  approximate, 
e^  Antennal  club  annulated  only  near  tip;  first  abdominal  segment  with 
deep,   polished  triangular  impression;  tibiae  straight;  intercoxal 
process  of  abdomen  triangular  (type,  E,  pyrtfomis  LeConte). 

Ewhoptue  LeConte. 

^.  Antennal  club  annulated;  elytra  9-fltriate;  first  abdominal  segment 

squarely  truncate  behind;  at  least  front  tibise  bisinuate  within; 

eyes  separated  at  least  by  width  of  beak;  intercoxal  process  truncate; 

scales  intermixed  with  bristles  (type.  A,  ccanehu  Fabricius). 

Acalles  SdiOnherr. 

cP.  Second  and  third  ventral  segments  subequal;  femora  unarmed;  eyes 

rounded  above,  acute  beneath,  closer  together  than  width  of  beak; 

Bcrobes  directed  at  lower  comers  of  eyes;  scales  not  intermixed  with 

bristles  (type,  G.  hifcacUUa  Gerstsecker) Geretmckeria  Champion. 

a'.  Elytra  with  rectangular  humeri;  funicle  7-jointed. 

^^  Eyes  separated  by  width  of  beak;  femora  dentate;  scales  inter- 
mixed with  bristles;  second  ventral  segment  longer  than  either 
the  third  or  fourth  (type,  E.  porcelluB  Boheman). 

Eu9oepes  SchOnherr. 

/*.  Eyes  separated  by  less  than  width  of  beak;  femora  usually  dentate; 

•ventral  segments  2-4  subequal;  elytial  vestiture  not  mixed  with 

erect  setae;  scutellum  sometimes  visible  (type,  P.  bierietattu 

Champion) PseudoTnopsiB  Champion. 

2.  Scutellum  visible;  funicle  7-jointed;  ventral  segments  2-4  subequal;  elytra 

10-striate;  femora  mutic;  claws  divei^gent;  humeri  absent  (type,  P.  nottUiu 
SchOnherr) Pseudamus  SchOnheir. 

Genus  GERST^CCKERIA  Champion. 

All  of  the  cactus  weevils  at  present  known  belong  to  this  genus. 
The  type  is  Acalles  hifasciaius  Gerstsecker.  A  close  study  of  the 
material  in  the  United  States  National  Museum  leads  the  writer  to 
divide  the  genus  into  four  subgenera  or  species  groups. 

Key  to  subgenera, 

1.  Elytra  with  a  poet-humeral  prominence;  eyes  well  separated;  femora  unarmed, 
a^  Antennse  inserted  toward  the  apex  of  the  beak  (type,  X.  inflata  Champion). 

Xenoeomina,  new  subgenus, 

a*.  Antemue  inserted  at  middle  of  beak;  scrobes  directed  beneath  beak;  scape 

short,  not  reaching  eyes;  taraal  claws  minute,  parallel  (type,  0.  hyhbardi 

IjeOonte^ OpunUaphilOf  new  subgenus. 
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2.  Elytra  without  post-humeral   prominence;   eyes    nanowly  separated;   femora 
unarmed. 

&^  Third  tarsal  joint  scarcely  wider  than  the  second;  alternate  intesspaces  of 
elytra  more  densely  scaly;  prothorax  caxinate;  tarsal  claws  large,  diveigent 

(type,  G.  W/iMctoto  Gerstsecker) Oenttsckeria,  sens.  str. 

6*.  Third  tarsal  joint  obviously  wider  than  second;  alternate  interspaces  not  more 
densely  s»ly  (type  P.  nohUU  LeConte) Phihjmniia,  new  subgenus. 

XEN080MZKA,  new  snbgennt. 
Xeno8omu8  Ghaxfion,  Biol.  Gentr.-Amer.,  Coleoptera,  vol.  4,  pt.  4,  p.  469. 

The  characterization  of  this  subgenus  and  designation  of  type  are 
included  in  the  table  to  subgenera,  preceding. 

K^  to  apeciei, 

1.  Elytra  strongly  nodulose,  subglobose;  prothorax  strongly  constricted, 

infiata  Champion. 

2.  Elytra  feebly  nodulose,  less  globose;  proU^orax  less  strongly  constricted, 

turpii  Champion. 

OBRSTJBCKBRIA  (ZBNOSOICINA)  UXWLATA  rium^fUm 

This  species  is  recorded  from  San  6er6nimo,  Guatemala. 

OBRSTJBCKBUil  (ZBNOSOMm A)  TUBPIS  Chmfkn. 

This  species  is  recorded  from  Cerro  Zunil,  Guatemala. 

Nothing  is  known  of  the  habits  of  these  species.  They  were 
included  by  Champion  in  Fausts'  genus  Xenoaamus,  but  differ  in 
several  respects  from  that  genus.  They  may  possibly  merit  generic 
rank. 

OFUNTIAPHZLA,  new  fnbgenns. 

The  characterization  of  this  subgenus  and  designation  of  type  are 
included  in  the  table  to  subgenera,  preceding. 

Key  to  apeda. 

1.  Elytral  foveae  isolated  and  rounded hubbardi  LeConte. 

2.  Elytral  foveae  coalescent cfilotato  Casey. 

It  is  the  writer's  opinion  that  Colonel  Casey's  species  is  merely  a 
sculptural  variant  of  hubbardi,  which  is  qiute  variable  in  the  develop- 
ment of  its  humeral  tubercles.  Both  species  are  strongly  marked 
with  white  post-humeral  and  post-median  transverse  bands. 

OXRSTJBCXBSIA  (OPDHTIAPSILA)  HUBBARDI  TitOwli. 

This  species  was  found  by  H.  G.  Hubbard  breeding  in  the  joints  of 
Opuntia  vulgaris  following  injuiy  by  Mditara  prodemalis  Walker. 
The  species  is  at  hand  from  Crescent  City  and  Ijake  Worth,  Florida, 
and  from  Selma,  Alabama. 

OSR8TJBCKBRU  (OPUBTIAPHaA)  DILATATA  Cm^ 

Tins  species  is  described  from  Florida. 

SOMl^"— Froc.N.M.vol.42-12 ^11 
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0EB8TJECXEBIA,  sens.  sir. 

The  characterization  of  this  subgenus  and  designation  of  type  are 
included  in  the  table  to  subgenera,  preceding. 

Key  to  apedei. 

1.  Elytra  tesBellate;  body  robust teneUata,  nevspecieB. 

2.  Elytra  fasdate. 

a^  Elytra  oval;  prothorax  as  long  as  wide. 
6^  Femora  mottled  on  basal  two-thirds,  white  on  apical  third;  elytral  fascuB 

irregular pro/uja  Casey. 

IP.  Femora  covered  with  golden  white  scales,  the  middle  and  hind  pairs  with  a 

dark  band  before  the  apex;  elytral  fascise  regular hifaseiata  Gerstsecker. 

a'.  Elytra  inflated;  prothorax  wider  than  long;  femora  covered  with  dark  Bcales, 
speckled  with  white,  with  a  white  ring  before  the  apex,  apex  black, 

altemata,  new  species. 

OBRSTJBCXBRIA  (OBRSTJBCXBRIA)  TSSSBLLATA,  new  ipedM. 

Cheyenne,  Wyoming,  April  24,  Soltau  collection  (two  specimens). 

Length,  7.5-8  mm.  Black;  legs  piceous-black;  scaly  yestiture 
black  and  yellowish-white^  tessellated.  Beak  long,  densely  rugosely 
punctate,  carinate.  Front  longitudinally  sulcate;  eyes  separated  by 
about  one-half  the  width  of  the  beak.  Head  and  basal  third  of  beak 
clothed  with  yellowish  scales.  Prothorax  as  long  as  wide,  strongly 
carinate,  widest  at  middle,  strongly  constricted  at  apex;  strongly, 
reticulately  or  confusedly  punctate,  the  punctures  largest  at  base  and 
sides,  smallest  at  apex;  vestiture  extremely  sparse.  Elytra  wider  at 
base  than  prothorax,  oval;  alternate  elytral  interspaces  slightly  wider 
and  much  more  densely  clothed;  strial  punctures  large,  quadrate,  each 
bearing  a  small  quadrate  scale,  separated  by  partitions  not  as  high  as 
the  interspaces;  vestiture  consisting  of  white  and  black  tessellations. 
Femora  clothed  with  brown  scales  with  a  white  band  before  apex; 
tibi»  clothed  with  white.  Femora  unarmed;  tarsal  claws  widely 
divergent.  Venter  moderately  punctate,  clothed  with  light  and  dark 
scales;  second  ventral  segment  slightly  longer  than  third  or  fourth. 

There  is  also  at  hand  one  specimen  labeled  Colorado  Springs, 
Colorado,  June  16-30,  1896,  H.  F.  Wickham,  6,000  to  7,000  feet. 

Type.— Csit.  No.  14470,  U.S.N.M. 

OBRSTiBCKBRIA  (OBRST^SCKBUil)  PROFU8A  CM^r. 

Texas,  Belfrage  and  Soltau  collections  (five  specimens). 
No  records  of  the  habits  of  this  species  can  be  found. 

OBB8T.BCEBRIA  (OBKSTiBCKBiaA)  BIFASGIATA  Oentednr. 

This  species  was  described  from  Mexico.  It  is  recorded  in  the 
Biologia  Centrali-Americana  from  Zimapan  in  Hidalgo.  Ehrenbeig 
found  it  in  numbers  on  Cactus. 

Four  specimens  were  bred  November  1,  1910,  from  Echinocaehu 
aetispinus,  collected  in  June  at  San  Antonio,  Texas,  by  F.  L.  Lewton. 
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OXSSTACKBRIA  (OXRSTJBCKRRIA)  ALTXRlf  ATA,  IMW  lyaeiM. 

Fort  Grant,  Arizona,  July  15,  Hubbard  and  Schwarz  (two  speci- 
mens). 

Length,  10  mm.  Black;  antenn®  and  legs  piceous;  scaly  vesti- 
ture  mottled  black,  piceous  brown,  and  whitish.  Beak  long,  densely 
rugosely  punctate,  earinate.  Front  longitudinally  sulcate;  eyes  sep- 
arated by  about  one-half  the  width  of  the  beak;  head  and  basal 
fourth  of  beak  densely  clothed  with  creamy-white  and  light-brown 
scales  with  a  chocolate-brown  patch  over  each  eye.  Prothorax  a 
little  wider  than  long,  medially  earinate,  widest  behind  middle, 
strongly  constricted  at  apex;  strongly  reticulately  or  confusedly 
punctate,  the  punctures  becoming  smaller  and  shallower  toward 
apex;  clothed  with  piceous  scales  with  a  few  scattered  whitish  and 
light-brown  dots.  Elytra  not  wider  at  base  than  prothorax,  but 
almost  twice  as  wide  as  prothorax  from  basal  fourth  to  apical  fourth; 
alternate  elytral  interspaces  slightly  wider  and  much  more  densely 
clothed;  strial  punctures  large,  quadrate,  shining,  each  bearing  a 
piceous  scale  and  separated  by  partitions  not  as  high  as  the  inter- 
spaces; vestiture  mainly  composed  of  tessellations  of  black  and 
piceous-black  scales  with  an  occasional  light-brown  scale  and  with  a 
definite  post-humeral  spot  of  white  and  brown  and  an  irregular  trans- 
verse white  fascia  just  before  the  apical  declivity;  declivity  more 
strongly  marked  with  brownish  scales.  Femora  strongly  mottled 
with  chocolate,  brown  and  white,  but  with  definite  white  subapical 
bands;  tibi»  clothed  with  white,  but  with  base  and  apex  dark. 
Femora  unarmed;  tarsal  claws  long  and  slender  and  strongly  diver- 
gent. Venter  moderately  punctate,  clothed  with  chocolate-colored 
scales  with  pale  longitudinal  bands  on  each  side  and  in  the  middle. 
Second  segment  slightly  longer  than  third  or  fourth. 

Type.—CsLt.  No.  14471,  U.S.N.M. 

PHILOPUNTZA,  new  subgenus. 

The  characterization  of  this  subgenus  and  designation  of  type  are 
included  in  the  table  to  subgenus,  preceding. 

Key  to  apeetea, 

I.  Elytim  with  a  very  evident  white  cruciform  or  T-shaped  post-median  fascia. 
a}.  Prothorax  earinate  (see  also/cwciato  Pierce). 
6^  Beak  sparsely  punctate,  except  at  base;  elytral  intervals  nanow;  strial 
punctures  coarse. 

e*.  Length  5  mm kaeleuei  Champion. 

c*.  Length  8  mm laeti  Champion. 

6*.  Beak  strongly  punctate  throughout;  elytral  intervals  broad;  femora  dark, 

annulate  with  golden  brown nobUU  LeConte. 

0^.  Prothorax  not  earinate;  beak  closely  and  coarsely  punctate;  elytral  intervals 
broad;  fenuna  annulate cruciaia  Champion. 
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2.  Elytn  without  an  evident  white  cradfonn  post-median  fascia. 
<P.  Prothorax  trisulcate  at  base, 
e^  Vestiture  variegated  with  larger  white  scales  above. 

cumlifteata  GhampioQ. 

«*.  Vestiture  without  white  scales  above tolueana  Champion. 

cP.  Prothorax  not  trisulcate  at  base. 
p.  Prothorax  more  or  less  transverse. 

g^.  Elytra  clothed  with  brown  and  black  scales  with  prominent  spot 
of  black  scales  at  middle  of  fourth  interspace. 

linmtoeoUi»  Champion. 
g^.  Elytra  otherwise  clothed. 
A'.  Prothorax  comparatively  small;  elytra  at  least  one-half  wider; 
claws  at  least  moderetely  divergent. 
i^.  Elytra  black  with  brownish  basal  spot  and  post-median  vitta; 

sutuial  intervals  apically  brownish haioUs  LeConte. 

i'.  Elytra  without  basal  spots  but  sometimes  with  faint  post- 
humeial  vitta  and  more  or  less  distiDct  post-med?an  vitta. 

j^.  Length  6-7 mm poroia  LeConte. 

j*.  Length  4  mm etot^bnota  LeConte. 

h^,  Prothorax  large,  about  as  wide  as  elytra. 
h^,  Elytial  interspaces  wide. 
2^  Claws  slender  and  widely  divergent;  beak  nigosely 
punctate  and  carinate;  dytra  with  post-humeral  and 

post-median  fesciflB opuntix,  newspedes. 

P.  Claws  small  and  approximate;  beak  nether  short,  very 
finely  punctate,  not  carinate;  elytra  with  post-sutuial 
spot   and   post-median   brownish   T-shaped    &acia; 

punctures  shallow /osctata,  Hew  species. 

P.  Elytial  interspaces  rather  narrow;  claws  moderately 
divergent;  beak  short,  punctate;  elytra  mottled,  and 
with  strong  humeral  spots  and  post-median  fesda. 

cactophaga^  new  spedes. 
p,  Prothorax  distinctly  longer  than  wide turlnda  LeConte. 

GSRSTJBCKERIA  (PHILOPX7NTIA)  LRSELKUCI  Ciwiiivittil. 

Vera  Cruz,  Mexico;  Juquila  (Oaxaca),  Mexico  (Champion). 

OSRSTJBCKERIA  (PHILOPT7NTIA)  LACTX  duanploii. 

Campeche  (Yucatan),  Mexico  (Champion). 

GBRSTJBCKSRIA  (PHILOPT7NTIA)  HOBIUS  UCoote. 

Described  from  the  Boll  and  Belf rage  collections,  Texas.  Breeds  in 
the  lateral  margins  of  the  joints  of  Opuntia  engdnumni  and  causes 
great  masses  of  black  excrement  and  gum  to  form  on  the  outside  of 
the  joint.  It  has  been  taken  at  College  Station,-  Yictoiia,  Beeville, 
San  Antonio,  FloresviUe,  Encinal,  Hondo,  Corpus  Christie  and  live 
Oak  Coimty,  Texas. 


OXSSTiBCKBiaA  (PHILOPinrnA)  CRUCUTA 

Tozpam  (Vera  Cruz)  and  Mexico  City,  Mesdoo  (Champion). 
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OBRST.SCEBRIA  (PHILOPniTTIA)  C  UK VILINBATA  Champfoo. 

This  species  is  described  from  Mexico  (Champion). 

OBR8TJBCKERIA  (PHILOPT7NTIA)  TOLUCANA  ChamploiL 

This  species  is  described  from  Toluca,  Mexico  (Champion). 

OBKSTJBCKBRIA  (PHILOPUlfTIA)  LmBATOCOLLIS  duanploii. 

This  species  is  described  from  Sierra  de  Durango,  Mexico  (Cham- 
pion). 

OBRSTJBCKERIA  (PmLOPUimA)  BASAUS  UCoote. 

This  species  is  described  from  Colorado.  Specimens  are  at  hand 
from  Denver,  Greeley,  CafLon  City,  and  Sedalia,  Colorado,  and  Chey- 
enne, Wyoming.  Specimens  were  taken  on  Opuntia  in  Sioux  County, 
Nebraska,  by  Dr.  R.  H.  Wolcott. 

OSRSTJBCKSRIA  (PmLOPUNTIA)  POROSA  LeConte. 

This  species  is  either  very  variable  in  color  markings  or  else  there 
is  a  large  nilmber  of  extremely  closely  related  species,  which  at  pres- 
ent the  writer  prefers  to  call  geographical  races.  Specimens  are  at 
hand  from  Kansas;  Denver,  Colorado  Springs,  and  Sedalia,  Colo- 
rado; Albuquerque  and  Mesilla  Park,  New  Mexico;  Fort  Grant, 
Arizona;  San  Diego,  Floresville,  Live  Oak  County,  D'Hanis,  and 
Hondo,  Texas.  The  species  breeds  in  flat  cells  in  the  large  flat- 
leaved  Opuntias. 

OBRSTJBCKBRIA  (PmLOPUNTIA)  CLATmUTA  LcConto. 

This  species  was  described  from  Colorado.  It  is  at  hand  from 
Colorado  Springs,  Colorado;  Santa  Rita  Mountains,  Arizona;  San 
Diego,  Laredo,  Hidalgo,  Uvalde,  and  Brownsville,  Texas.  The  spe- 
cies breeds  in  the  stem  of  Opuntia  leptocavlis  and  is  sometimes  so 
numerous  that  it  causes  great  bunchy  deformations  of  growth. 

OXSSTJBCKBRIA  (PmLOPUlTTIA)  OPUNTIfi,  maw  ipeeiet. 

Encinal,  Texas,  April  10,  1908,  under  Opuntia,  J.  D.  Mitchell  (two 
specimens). 

Length,  6  mm.  Black,  with  antennas  and  legs  piceous-black; 
vestiture  consisting  of  white,  yellowish,  and  brownish  scales.  Beak 
shining,  carinate,  strongly,  rugosely  punctate;  front  sulcate,  eyes 
separated  by  one-half  the  width  of  the  beak.  Head  and  base  of  beak 
clothed  with  white  scales,  which  are  a  little  darker  at  vertex.  Pro- 
thorax  large,  transverse,  strongly  convex,  much  narrowed  to  apex, 
shining,  deeply  and  closely  punctate;  vestiture  brown,  with  a  few 
scattered  paler  scales.  Elytra  oval,  barely  one-third  wider  than  pro- 
thorax;  strial  punctures  large,  round,  squamigerous,  rather  shallow 
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interspaces  wide;  yestiture  mainly  brown,  with  a  paler  subbasal  and 
a  postmedian  fascia,  and  with  sutural  interspaces  lighter  brown. 
Femora  indistinctly  annulate;  claws  slender,  divergent.  Venter 
moderately,  shallowly  punctate,  sparsely  clothed;  second  segment  a 
little  longer  than  third  or  fourth. 

Specimens  are  also  at  hand  from  Encinal,  Texas,  April  18,  1906, 
J.  D.  Mitchell. 

ry2>6.— Cat.  No.  14472,  U.S.N.M. 

OBKSTJBCKBRIA  (PmLOPXTRTIA)  FASCIATA,  new  ipeelet. 

Buck  Key,  Florida,  G.  Brainard  (one  specimen). 

Length,  5.5  mm.  Black,  antennae  rufous;  legs  piceous-black; 
yestiture  white,  golden,  and  brown;  beak  moderately  long,  shining, 
finely  punctate,  not  carinate;  front  strongly  foveate;  eyes  separated 
by  one-Half  the  width  of  the  beak;  head  clothed  with  golden  or  cream- 
colored  scales.  Prothorax  large,  sides  strongly  convex,  rather  shal- 
lowly punctate  with  smooth  spots  on  sides;  median  line  impunctate; 
yestiture  golden,  with  a  few  white  dots.  Elytra  inflated  at  basal 
third,  thence  tapering  to  apex,  not  one-half  wider  than  prothorax; 
strial  punctures  large,  very  shallow,  interspaces  as  wide  as  punctures; 
yestiture  golden,  condensed  at  base  of  third  interspace,  also  on  the 
apical  half  of  sutural  interspace  and  in  a  transverse  postmedian  vitta 
crossing  this;  prominent  spots  of  white  scales  behind  humeri  on 
fourth  to  seventh  interspaces ;  brown  scales  borderingf  ascise.  Femora 
annulate;  tarsal  claws  approximate;  venter  clothed  with  golden 
scales. 

Type.— Cat.  No.  14473,  U.S.N.M. 

GBRSTiBCKBRIA  (PrnXOPUlVTIA)  CACTOPHAOA.  new  ipedei. 

Point  Isabel  (near  Brownsville),  Texas,  May  11, 1904,  H.  S.  Barber 
(four  specimens). 

Length,  6  mm.  Black,  antennae  brownish,  legs  piceous-black; 
yestiture  whitish,  yellowish,  and  brown.  Beak  short,  shining,  punc- 
tate, carinate.  Front  sulcate;  eyes  separated  by  one-half  the  width 
of  the  beak.  Head  and  basal  half  of  beak  densely  clothed  with 
whitish  scales.  Thorax  as  in  preceding  species,  but  with  a  median 
longitudinal  white  stripe  at  base  and  four  white  dots  on  the  apical 
half  arranged  in  a  square  in  the  line  with  the  eyes.  Elytra  very 
little  wider  than  prothorax,  interspaces  narrow,  punctures  round, 
moderately  deep;  yestiture  piceous,  but  with  large  humeral  brown 
spots  more  or  less  connected  across  entire  base  by  light  scales,  and 
with  a  wavy  white  postmedian  fascia  and  with  declivity  more  or  less 
marked  with  light  scales;  sutural  interspace  light  brown.  Femora 
annulate,  mutic;  tarsal  claws  divergent.  Venter  clothed  with  light- 
brown  scales. 

Type.— Ca,t,  No.  14474,  U.S.N.M. 
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OBKSTJBCKBRIA  TUBBIDA  LeConta. 

Specimens  are  on  hand  from  Tucson,  Catalina  Springs,  and  Fort 
Grant,  Arizona,  all  from  the  Hubbard  and  Schwarz  collection. 

3.  MISCELLANEOUS  NEW  SPECIES  OF  BIOLOGICAL  INTEREST. 

The  three  following  species  are  described  in  this  paper  because  of 
their  being  associated  with  known  plants,  which,  of  course,  makes 
them  more  interesting.  They  are  also  very  interesting  species  in 
themselves,  the  last  two  representing  new  genera  for  our  United 
States  fauna. 

ANTHOIIOMUS  MIAPHONUS,  ntw  ipeeiet. 

Name  derived  from  iuac<f>6)MC,  blood-stained. 

Described  from  a  series  of  six  specimens  collected  June  22,  1894, 
at  Round  Knob,  North  Carolina,  from  the  Hubbard  and  Schwarz 
collection,  beaten  from  bushes  of  mountain  laurel  (Rhododendron). 

This  species  belongs  to  the  signatus  group  near  ^fuldfrfms  and  stxr 
gyUaius.     It  is  the  largest  member  of  the  group. 

Length,  2.7  mm.  Robust,  oval.  Black,  rufo-piceous  at  tip  of 
mandibles,  on  antennal  scape  and  funide,  and  tarsi;  legs  darker 
piceous;  elytra  dark  red  with  base  and  suture,  and  sometimes  denuded 
spot  darker.  Pubescence  pale  yellowish,  very  fine  and  scant  above, 
except  on  scutelliun  and  somewhat  condensed  in  spots  around  the 
denuded  fascia;  more  densely  clothed  beneath  with  fine  squamiform 
hairs. 

Beak  moderately  slender,  curved,  subopaque,  coarsely  striato- 
pimctate;  median  carina  distinct  to  apex;  female  beak  longer  than 
in  male.  Antennse  rufo-piceous  or  testaceous,  with  dub  dark; 
inserted  at  apical  third  in  male  and  two-fifths  in  female;  first 
joint  elongate,  as  long  as  second  and  t^d;  second  joint  equaling 
third  and  fourth  combined ;  joints  3-7  globose,  subequal,  becoming 
slightly  wider;  dub  densely  and  findy  pubescent,  oval,  almost 
equaling  last  six  funicular  joints.  Eyes,  convex,  free  behind.  Head 
convex,  findy  rugulose  with  a  few  remote  piliferous  pimctures; 
front  distinctly  sulcate  between  the  eyes,  sulcus  extending  to  base  of 
beak.  Prothorax  wider  than  long;  base  one-half  wider  than  apex; 
sides  broadly  rounded,  plainly  constricted  befope  apex;  transversely 
impressed  in  front,  small  roimd  depression  at  sides  of  disk  at  basal 
third;  coarsdy,  dosdy,  and  deeply  punctiured  throughout;  pubes- 
cence condensed  along  basal  margin.  Elytra  one-third  wider  at 
base  than  prothorax,  suboval,  very  convex  on  median  line,  a  trifle 
wider  posteriorly;  sides  almost  straight  to  posterior  third,  dightly 
constricted  behind  hmneri;  striae  impressed,  pimctures  moderately 
large,  round,  and  dosdy  approximate;  interspaces  dightly  convex 
with  an  irregular  row  of  minute  setigerous  punctures;  scutellum 
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elongate  oblong,  densely  pubescent.  Legs  not  very  slender;  femora 
davate;  each  armed  with  small  acute  tooth,  and  strongly  constricted 
beyond  the  latter;  tibias  in  both  sexes  feebly  sinuate  internally.  First 
two  tarsal  joints  longer  than  wide. 

The  species  differs  from  siddfrona  by  its  larger  sizSi  coloration, 
coarser  thoracic  punctuation,  py^dium  freely  exposed  in  both 
sexes,  tarsal  joints  longer  than  wide,  and  by  the  condensed  spots  of 
pubescence  on  the  elytra.  From  sexgvMaiua  it  differs  also  by  its 
large  size  and  coloration,  coarser  thoracic  pimctuation,  length  of 
second  funicular  joint,  and  by  the  tooth  on  the  posterior  femora. 
It  bears  a  superficial  resemblance  to  virgo  and  rujipennisj  but  is 
separated  by  many  characters. 

IVyc— Cat.  No.  14476,  U.S.N.M. 

CHIONANTHOBIUS,  new  genus. 

This  genus  belongs  to  the  subfamily  TychiinaB,  tribe  Plocetini,  and 
is  most  nearly  related  to  Thyscmocnemis,  from  which  it  is  separated 
by  having  the  fourth  ventral  suture  distinct  and  the  beak  carinate. 

Beak  slender,  cylindrical,  arcuate,  separated  from  front  by  a  deep 
concavity.  Antennal  scrobes  directed  at  lower  portion  of  eyes;  scape 
attached  beyond  middle,  elongate;  funide  7-jointed,  joints  elongate, 
the  first  longest,  following  joints  diminishing  in  size;  dub  dongate, 
jointed;  eyes  very  narrowly  separated  above.  Prothorax  stron^y 
narrowed  in  front.  Scutdliun  ogival.  Elytra  wider  than  thorax; 
humeri  rounded.  Fygidium  partly  exposed,  vertical.  Front  coxn 
contiguous,  middle  cox»  narrowly  separated;  hind  coxsb  widdy  sepa- 
rated. Thoracic  side  pieces  lai^.  First  ventral  suture  indistinct, 
second  and  third  laterally  angulate,  but  not  completely  covering 
foUowing  segments.  Femora  with  a  faint  indication  of  a  tooth;  tibi» 
unguiculate;  {bird  tarsal  joint  spongy  beneath;  tarsal  daws  cleft  into 
two  strong  teeth,  the  inner  almost  as  long  as  the  outer. 

Oenotyfe. — Chionanihohius  schwarzi,  new  species. 

cmOHAlVTHOBroS  SCHWARZI,  new  BpadM. 

This  beautiful  species  is  described  from  a  single  individual  selected 
from  a  long  series  collected  by  E.  A.  Schwarz  on  Plummer  s  Idand, 
Maryland,  July  6,  1906.  According  to  Mr.  Schwarz  the  weevils 
feed  on  the  berries  of  the  fringe  tree  {Ohwrumthus  virginica)  and 
the  larvffi  devdop  in  the  seeds  of  the  same  tree. 

Length,  5.5  nmi.;  breadth,  2.8  mm.  Robust,  oval.  Color  black; 
head,  beak,  legs,  and  antenn®  rufous;  dosely  covered  with  scales 
which  completdy  hide  the  body.  Beak  only  scatteringly  clad  vdth 
fine  white  pubescence;  head  closely  squamose  with  white  and  golden 
scales  between  the  eyes,  and  with  a  band  of  golden  scales  behind 
the  eyes  bordered  by  a  band  of  white  scales;  otherwise  the  head  is 
very  sparsely  dothed  with  fine  golden  pubescence.  Prothorax 
evenly  and  densdy  dothed  with  transversdy  placed,  longitudinal, 
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recumbent  scales,  which  meet  on  the  median  line  in  a  low  crest;  a 
few  white  scales  occur  on  the  posterior  maigin;  scutellum  densely 
clad  with  white  scales.  The  elytral  yestiture  consists  of  five  irregular 
transverse  color  bands,  of  elongated  scales,  described  as  foUows: 
Humeral  band  golden,  broadest  over  humeri,  interrupted  by  the 
white  scutellum  and  first  interspace,  and  on  the  second  interspace 
by  a  dark  brown  spot.  Post-humeral  band  white,  beginning  at  base 
of  last  interspace,  where  it  narrowly  interrupts  humeral  band;  it  is 
slightly  interrupted  by  humeral  band  on  sixth  to  eighth  interspaces, 
mixed  with  a  few  golden  scales  on  remaining  interspaces,  diagonally 
interrupting  sutural  band  on  first  to  third  interspaces;  it  is  widest  on 
first  interspace,  where  it  reaches  scutellum.  Median  band  broad, 
brownish  black,  projected  forward  on  second  interspace  into  post- 
humeral  band,  interrupted  on  lateral  margin  by  the  junction  of  the 
white  post-hiuneral  and  post-median  bands;  slightly  emarginate  be- 
hind on  fifth  interspace,  triangularly  produced  behind  on  eight  middle 
interspaces.  Post-median  band  white,  irregular,  projecting  back  on 
first,  third,  and  fifth  more  than  on  adjoining  interspaces,  and  from 
sixth  to  margin  gradually  widening.  Apical  band  golden  brown  with 
black  spots  of  varying  length  behind  the  white  except  on  second 
interspace.  Pygidium  with  golden  pubescence.  Vestiture  of  venter 
white,  squamose,  becoming  pubescent  behind  and  mixed  with  golden; 
legs  with  white  pubescence. 

Beak  longitudinally  rugose  and  medially  carinate ;  prothorax  with 
sides  almost  straight  in  basal  third,  then  strongly  convexly  narrowed, 
strongly  constricted  before  apex.  Elytra  convex,  depressed,  about 
one^half  wider  than  prothorax ;  striae  evenly  punctate,  not  impressed, 
atrial  punctures  squamigerous ;  interspaces  flat. 

Type.—CB.t.  No.  14476,  U.S.N.M. 

TTLODBS  CLADOTRICmS,  new  ipeeiet. 

Described  from  four  specimens  bred  from  roots  of  Cladoihrix  lanu- 
ginosa collected  by  E.  A.  Schwarz  at  San  Di^o,  Texas,  December  13, 
1895  (U.  S.  Bureau  of  Entomology  No.  6937). 

Length,  6-7  mm.;  breadth,  2.5-3  mm.  Elongate  oval,  robust, 
black,  covered  with  a  thick  spongy  crust  of  scales  of  various  sizes 
and  shapes. 

Beak  moderately  short,  robust,  slightly  enlaiged  near  base,  when 
in  repose  hidden  in  ventral  canal,  broadly  emarginate  above  at  apex, 
and  with  a  deep  emargination  at  sides  exposing  attachment  of  man- 
dibles ;  longitudinally  pxmctato-sulcate,  the  pimctures  provided  with 
broad,  erect,  ovoidal,  brown  scales ;  surface  closely  clothed  with  fine 
appressed,  overlapping,  dirty  brown  or  gray  scales,  giving  a  very 
spongy  appearance;  base  of  beak  more  closely  punctured  and  brist- 
ling with  broad  rounded  erect  black  scales.  Antennal  scrobes  deep, 
diagonal,  directed  at  lower  part  of  eyes,  strongly  constricted  behind 


170  PR0CEBDING8  OF  THE  NATIONAL  MUSEUM.  vol.42. 

attachment  of  scape,  thence  widening  considerably  and  sharply  out- 
lined; scape  attached  at  about  apical  fourth,  not  quite  reachiiog  e^es; 
funicle  T-jointed,  the  first  elongate,  about  twice  as  long  as  second; 
second  elongate,  others  becoming  shorter  and  more  transverse;  club 
elliptical,  jointed.  Eyes  separated  above  by  width  of  beak,  almost 
completely  concealed  by  ocular  lobes  when  beak  is  in  repose.  Head 
spongily  squamose,  deeply  pxmctate,  bristling  with  erect  black  scales. 
Prothorax  with  very  uneven  surface,  widest  at  anterior  third,  then 
suddenly  narrowed  to  apex  which  is  one-half  as  wide  as  base;  apex 
arcuately  projecting  over  head,  ocular  lobes  prominent,  base  shallowly 
concave :  vestiture  ruffled,  with  overlapping  white,  dirty  gray  or  brown 
scales;  erect  laiger  scales  of  white  and  black  in  bristling  patches, 
the  black  patches  arranged  in  a  square  at  base  inclosing  four  small 
white  patches;  front  and  sides  lighter  with  black  scales  scattered 
throughout.  ScuteUum  concealed.  Elytra  oval,  strongly  narrowed 
behind  with  the  su^estion  of  humeri  in  projections  of  the  eighth 
interspaces  over  the  basal  angles  of  the  thorax ;  striae  impressed  with 
large  deep  punctures  each  bearing  a  large,  round,  concave,  striate 
white  scale ;  interspaces  elevated,  the  odd  intervals  more  so  than  the 
alternate  intervals;  the  basal  margin  is  also  considerably  elevated: 
vestiture  of  surface  spongy,  the  odd  interspaces  bristling  with  erect 
scales,  the  even  interspaces  with  a  few;  the  erect  scales  brown,  wliite, 
and  black,  arranged  in  transverse  fascism  across  the  elytra  especially 
in  the  post-humeral  and  post-median  regions;  a  white  patch  of  large 
flat  scales  connecting  the  fifth  punctures  of  the  fourth  and  fifth  inter- 
spaces is  qiute  prominent,  as  are  also  black  patches  of  erect  scales  at 
the  base  of  the  third  interspace  and  on  the  same  interspace  between 
the  white  patches. 

Rostral  canal  deep,  forming  an  emargination  and  a  pocket  in 
the  mesostemum.  Mesocox»  less  widely  separated  than  the  other 
pairs.  Abdominal  intercoxal  process  large,  broad,  angulate  apically. 
First  ventral  segment  at  center  twice  as  long  as  second;  third  and 
fourth  together  hardly  longer  than  second;  fifth  slightly  larger,  the 
last  three  segments  deeply  inclosed  by  the  elytra.  Vestiture  beneath 
close-set,  the  scales  overlapping,  dull  in  color,  with  larger  scales  in  the 
punctures;  second  ventral  with  two  black  apical  spots,  last  three  seg- 
ments black  pubescent  with  anterior  rows  of  close-set  brownish  scales. 
Legs  annulate  with  the  appressed  spongy  pubescence  and  bristling  with 
erect  scales.  Femora  slender,  mutic;  tibisa  basally  arcuate,  apically 
strongly  unguiculate  and  with  a  strong  cluster  of  yellow  bristles  just 
below  the  unguis,  apical  margin  clad  with  stout  black  cili» ;  tarsal 
claws  strong,  divergent,  simple. 

Tliis  species  bears  a  strong  resemblence  to  Thecestemus  aUndus  in 
form  and  in  its  peculiar  vestiture.  Old  specimens  will  not  display 
the  brilliance  of  the  black  and  white  spots  as  described  above. 

Type.— CsLt.  No.  14477,  U.S.N.M, 


VARIATION  IN  THE  SKULL  AND  HORNS  OF  THE  ISABELLA 

GAZELLE. 


By  Gebbft  S.  Miller,  Jr., 

Cutatot^  IHvinon  of  MammalSf  United  States  National  Museum. 


Mr.  George  L.  Harrison,  jr.,  has  recently  presented  to  the  United 
States  National  Museum  eight  skulls  of  male  GazeUa  Isabella  Gray 
taken  during  1911  in  a  limited  area  near  Jebel  Bawati,  Nubia.  Five 
are  fully  adults  of  essentially  uniform  age,  with  basal  suture  obliter- 
ated, permanent  dentition  in  place,  and  posterior  molar  moderately 
worn.  The  others,  also  uniform  in  age,  are  considerably  younger, 
with  basal  suture  open,  milk  dentition  present  though  much  worn, 
and  third  molar  not  fully  in  line  with  other  teeth.  The  individual 
variations  occurring  in  these  specimens  seem  worthy  of  special  note. 

SkvU, — In  general  proportions  the  skull  does  not  vary  conspicu- 
ously (see  table  of  measurements,  page  172).  Premaxillary  in  con- 
tact with  nasal  in  five  specimens,  not  in  contact  in  two  Gost  in  the 
remaining  skull).  The  shape  of  its  upper  extremity  ranges  from 
broadly,  almost  spatulately,  truncate  to  narrowly  tapering.  Nasals 
varying  considerably  in  length  (34-48)  and  in  relative  breadth  (ratio 
of  breadth  to  length  ranging  from  40  to  50),  posterior  termination  of 
bones  usually  pointed,  but  broadly  rounded  in  173824;  deepest 
point  of  emargination  of  anterior  border  lying  distinctly  on  outer 
side  of  middle  in  four  specimens,  at  middle  in  three  (one  broken). 
Lachrymal  pits  not  noticeably  variable  in  development;  vacuity  at 
least  twice  as  large  in  No.  173822  as  in  No.  173824.  On  ventral 
aspect  of  skull  the  chief  regions  of  variation  are  the  auditory  bull® 
and  the  posterior  termination  of  palate.  The  portion  of  bulla 
exposed  on  ventral  surface  of  skull  ranges  from  23  by  12  to  27.4  by  17; 
height  above  level  of  basioccipital  4.6  to  6.8,  least  width  of  basi- 
occipital  between  bull®  13.6  to  17.  (In  the  skull  with  largest  buUaB 
the  condylobasal  length  is  4  mm.  less  than  in  that  with  the  smallest.) 
Posterior  border  of  palate  usually  with  median  and  lateral  emargina- 
tions  extending  forward  to  essentially  the  same  level,  but  in  one 
adult  and  one  young  the  median  cleft  runs  forward  about  8  mm. 
beyond  the  lateral  concavities;  deepest  point  of  lateral  concavities  in 
adults  ranging  from  about  level  of  posterior  border  of  m'  to  middle 
of  hinder  lobe  of  same  tooth. 
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Boms. — ^The  horns  of  the  adulta  Tary  conspicuoualy  in  robustness, 
in  outline  of  cross  section,  is  height  to  which  the  extremities  rise 
above  skull,  and  in  plane  occupied  by  the  abruptly  curved  tip.' 
Most  of  these  variations  can  be  appreciated  from  the  photographs  in 
plate  15.  Diameter  of  horn  at  base,  30.6  by  23.5  in  No.  173819, 
33  by  25.5  in  No.  173S22,  these  specimens  repreeenting  the  extremes. 
The  cross  section  is  usually  flattened  on  the  outer  and  posterior 
aspects,  the  r^on  of  juncture  sufficiently  abrupt  to  produce  an 
evident  angle  or  low  rib  extending  from  base  of  horn  to  beyond 
middle.  In  No.  173818  the' flattening  is  very  slight,  while  in  No. 
173820  it  is  practically  absent,  so  that  the  section  is  broadly  ovate  in 
outline,  wider  posteriorly  than  anteriorly.  The  differences  in  the 
curves  and  general  direction  of  the  horns  is  sufficiently  shown  by  the 
photographs  of  the  six  skulls  which  present  the  extremes  of  variation.* 
Though  the  abruptness  of  the  curve  at  tip  ia  subject  to  little  variation, 
the  plane  In  which  the  curved  portion  lies  may  be  nearly  horizonlal, 
as  in  No.  173821,  or  nearly  vertical,  as  in  No.  173818.  All  inter- 
mediate positions  occur,  and  in  this  respect  there  is  often,  as  in  No. 
173825,  an  appreciable  difference  between  the  horns  of  thesanie  pair. 

Tabu  o/ cranial  meaiuremenli  o/ GattUa  uabeUa. 


EXPLANATION  OF  PLATE  16. 

Skulls  of  rix  tpecimens  of  OauHa  itabtUa  (about  xt). 

No.  1,  CM.  No.  173822. 

No.  2,  Cat.  No.  173819. 

No.  3,  Cat.  No.  173B23. 

No.  4,  Cat.  No.  173818. 

No.  5,  Cat.  No.  173825. 

No.  6,  Cat.  No.  173821. 
Not«  the  pTogroarive  elevation  of  homa  from  No.  1  to  No.  b.    Plane  of  tonninal  hook 
nearly  vertical  in  No.  4,  nearly  horuontal  in  No.  6. 

<  TtH  limfOmt «(  tbli  man,  tns  of  thn  main  obuieUn  npantliti  OmUa  fMbtO*  (rom  O.  'ntai,  li 
perhipa  Uw  kMt  TviEble  leatiue  of  Out  baroM, 
•  All  i<  tlB  Ocond  aptdrntoM  ira  adolt  wUb  UN  aioqitlaa  ol  Nia.  ITSa  ■od  ITUas. 
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Skulls  of  Six  Males  of  Qazella  Isabella. 


DESCRIPTION  OF  A  NEW  ISOPOD  CRUSTACEAN  BELONG- 
ING TO  THE  GENUS  LIVONECA  FROM  THE  ATLANTIC 
COAST  OF  PANAMA. 


By  Habbiet  Richardson, 

Cottaborator,  Divinon  of  Marine  InverUbraUSf  United  StaUe  NaHonal  Museum, 


Two  specimens,  representing  a  new  species  of  Livaneca,  were  col- 
lected in  January,  1911,  by  Dr.  S.  E.  Meek,  of  the  Field  Museum  of 
Natural  History,  and  Mr.  S.  F.  Hildebrand,  of  the  United  States 
Bureau  of  Fisheries,  who  were  connected  with  an  expedition  sent  out 
under  the  auspices  of  the  Smithsonian  Institution  for  a  biological 
survey  of  the  Panama  Canal  Zone.  The  description  of  the  new 
species  is  herein  given. 

UVOUBCA  LOlfOISTTLIS,  MW  tpectoi. 

Body  ovate,  a  little  more  than  twice  as  long  as  wide,  13  mm.: 
6  nmi.  Color  light  brown,  marked  with  numerous  black  dots  and 
arborescent  markings. 

Head  a  little  wider  than  long,  2  mm.:  1^  mm.,  subtriangular  in 
shape  with  the  front  widely  rounded.  Eyes  laige,  black,  ovate, 
composite,  situated  in  the  post-lateral  angles  of  the  head  and  extend- 
ing from  the  posterior  margin  to  the  middle  of  the  head.  The  first 
pair  of  antennsB  are  composed  of  eight  articles  and  extend  the  length 
of  the  last  two  articles  beyond  the  posterior  margin  of  the  head.  The 
second  pair  are  composed  of  eight  articles  and  are  equal  in  length  to 
the  first. 

The  first,  fifth,  and  sixth  segments  of  the  thorax  are  of  equal  length, 
being  about  1^  mm.  in  length;  the  second,  third,  fourth,  and  seventh 
segments  are  subequal,  being  each  about  1  mm.  long.  The  epimera 
do  not  quite  reach  the  posterior  margin  except  in  the  last  segment. 
The  thorax  becomes  gradually  wider  from  the  first  segment  to  the 
fifth,  and  then  becomes  gradually  narrower  again. 

The  first  five  segments  of  the  abdomen  are  short  and  subequal,  each 
being  almost  one-half  mm.  in  length,  although  the  first  is  a  little 
shorter  and  the  fifth  a  little  longer  than  the  other  three.  The  length  of 
all  five  segments  is  2i  mm.    The  lateral  partsof  these  segments  are  pro- 
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duced  into  triangular  processes.  The  sixth  or  terminal  s^ment  of  the 
abdomen  is  as  long  as  wide,  3  mm.:  3  mm.,  becoming  gradually  nar- 
rower to  an  obtusely  rounded  extremity.    The  cplor  and  the  markings 

extend  only  about  half  the  length  of  the  segment, 
the  terminal  half  being  white  and  semitranslu- 
cent.  The  peduncle  of  the  uropoda  extends  half 
the  length  of  the  terminal  s^ment ;  the  branches 
are  long  and  narrow,  with  tapering  extremities; 
the  outer  branch  is  2^  mm.  long  and  extends  1 
mm.  beyond  the  tip  of  the  terminal  segment;  the 
inner  branch  is  not  quite  so  long  as  the  outer 
branch  and  extends  only  one-half  mm.  beyond 
the  tip  of  the  abdomen. 

The  legs  are  all  alike,  prehensile,  with  long 
curved  dactyli,  the  basis  not  furnished  with  any 
carina. 

Two  adult  females  were  collected  at  Fox  Bay, 
Colon,  Panama,  by  Dr.  S.  E.  Meek  and  Mr. 
S.  F.  Hildebrand.  They  were  parasitic  on 
Anchovia  browni,  being  attached  to  the  abdo- 
men, midway  between  the  base  of  the  pectoral 
and  ventral  fins. 

This  species  differs  from  the  other  known 
species  of  this  genus  found  on  the  Atlantic  coast 
of  North  America  by  its  larger  eyes,  its  much 
longer  terminal  abdominal  segment  and  much  longer  and  differently 
shaped  uropoda. 

The  types  are  in  the  United  States  National  Museum.    (Cat.  No. 
43350.) 


FlQ.     L—LlVONECA     LONOI- 
8TTLIS,NXW  SPECIES.    Z   i|. 

(Drawn  bt  Miss  V.  Dan- 

DBIDOE.) 


A  NEW  NEMATODE,   OSTERTAGIA  BULLOSA,  PARASITIC 
IN  THE  ALIMENTARY  TRACT  OF  SHEEP. 


ByBRATTON  Howard  Raxsom, 

AstiUant  Custodian,  Eelminthological  Collections,   United  States  National  Museum, 


AND 


Maubioe  C.  Hall, 

Assistant  Zoologist,  Bureau  of  Animal  Industry,  United  Stales  Department  of  Agriculture. 


Tho  nematode  described  in  this  paper  was  first  collected  by  the 
junior  author  at  an  abattoir  in  Colorado  Springs,  Colorado,  April  28, 
1911.  Comparison  with  the  descriptions  of  species  given  in  Ransom 
(1911)  led  to  the  conclusion  that  the  species  was  probably  new. 
Specimens  were  then  sent  to  the  senior  author  who  also  was  of  the 
opinion  that  it  was  a  new  species.  The  sheep  from  which  this  ma- 
terial was  collected  were  originally  from  the  ranch  of  Mr.  W.  H.  Wells 
near  Resolis,  Colorado,  and  specimens  of  the  nematode  here  described 
were  collected  by  both  of  us  during  the  sunmier  of  1911  from  sheep  at 
Mr.  Wells's  ranch.  The  nematode  was  found  in  nearly  every  sheep 
examined  at  the  ranch  and  was  the  only  nematode  found  in  the 
stomach  with  the  exception  of  the  stomach  worm,  Hssmanchvs  cory- 
tortus.  The  new  species  was  also  found  by  us  in  sheep  at  the  ranch 
of  Mr.  W.  T.  Kennedy  near  Amo,  Colorado.  A  single  specimen  was 
found  once  in  the  intestine,  but  the  occurrence  of  this  nematode  in  the 
intestine  was  probably  accidental,  as  the  fourth  stomach  is  evidently 
the  normal  location.  In  Colorado  the  greatest  number  of  Ostertagia 
found  in  a  single  sheep  was  73  and  the  greatest  number  of  Haemonchus 
contortu8,  537.  UsucJly  there  were  less  than  a  dozen  of  each.  This 
compariEitive  freedom  from  infection  with  nematodes  in  Colorado 
sheep  is  to  be  attributed  in  part  to  the  dry  climate  and  in  part  to  the 
extensive  area  covered  in  range  feeding,  thereby  preventing  concen- 
tration of  infection. 

Mr.  W.  D.  Foster  of  the  Zoological  Division,  Bureau  of  Animal 
Industry,  has  called  our  attention  to  a  single  specimen  of  a  nematode, 
a  female,  collected  by  him  May  13,  1910,  from  a  sheep  received  in 
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Washington  from  Montana.  This  specimen  he  had  been  unable  to 
identify  with  any  described  species.  Examination  shows  that  it  is 
of  the  same  species  as  that  collected  by  us  in  Colorado.  Ostertagia 
bullosa  is  therefore  known  to  occur  in  two  of  the  Rocky  Moimtain 
States.  Two  other  species  of  this  genus  have  been  found  thus  far  only 
in  the  Rocky  Mountain  region,  namely  OsiertcLgia  marahaUi  and  0. 
occiderUalis,  these  two  being  reported  heretofore  only  from  Montana. 
To  these  records  may  be  added  our  finding,  in  1911;  at  a  Denver 
abattoir,  of  0.  marshcJli  in  sheep  from  Wyoming  and  Utah,  and  of 
0.  occidentalis  in  sheep  from  Wyoming. 

The  new  species  is  white  when  freshly  collected  and  has  the  usual 
characteristics  of  the  genus  Ostertagia,  but  differs  from  other  species 
of  the  genus  in  that  the  two  ventral  rays  of  each  lateral  lobe  of 
the  bursa  are  rather  widely  diveigent,  the  spicules  are  simple  and 
not  spUt  into  several  processes  posteriorly,  and  the  gubema^^ulum 
is  of  the  same  yellow-brown  color  as  the  spicules  instead  of  being 
colorless. 

In  the  key  given  in  Ransom  (1911)  this  species  runs  down  to 
Ostertagia  trifurcaia  of  which  only  the  male  is  known.  In  several 
respects,  however,  it  differs  from  trifurcaia.  The  gubemaculum  in 
0.  trifurcaia  is  a  narrow  colorless  structure,  whereas  in  0.  huUosa  it  is 
a  yellowish-brown  structure,  irregularly  trihedral  in  shape.  The 
spicules  in  0.  trifurcaia  are  twisted  but  are  not  curved  in  their  long 
axis,  and  are  divided  into  3  processes  at  the  posterior  end.  The 
spicules  in  0.  bvHosa  are  narrow,  curving,  tubular  structures,  not 
divided  at  the  posterior  end  which  is  a^^utely  pointed.  Each  of  the 
two  terminal  branches  of  the  dorsal  ray  in  0.  trifurcaia  has  a  short 
process  on  the  outer  side  and  one  on  the  inner.  0.  bvMosa  has  a  short 
process  on  the  outer  side,  but  the  process  on  the  inner  side  is  only  sug- 
gested by  a  slight  and  often  indistinct  bifurcation  at  the  tip. 

The  principal  characters  of  0.  huUosa  are  as  follows: 

OSTBRTAOIA  BULLOSA  Rufom  and  Hall.  1913. 

Speciiic  dia^gnosis. — Ostertagia:  Male  (fig.  1)  about  7.3  mm.  long. 
Maximum  thickness  115  /£  just  in  front  of  bursa.  Diameter  of  head 
17  fi;  (dameter  of  body  at  level  of  nerve  ring  44  to  48  /£,  at  base  of 
esophagus  68  /£.  Esophagus  510  to  545  ft  in  length,  surrounded  by  a 
nerve  ring  at  a  distance  of  220  to  250  ft  from  the  anterior  end.  The 
excretory  pore  is  situated  about  270  p.  from  the  anterior  end  of  the 
body.  Cervical  papillsB  not  evident.  The  esophagus  increases  in 
diameter  from  16  pL  anteriorly  to  45  or  50  ft  at  its  posterior  end.  The 
bursal  membrane  has  a  very  distinct  longitudinal  striation.  The 
median  lobe  is  only  slightly  shorter  than  the  lateral  lobes.  The  lateral 
lobes  are  usually  partly  folded  over  each  other  in  their  ventral  por- 
tions.   The  ventro-ventral  (fig.  2,  v.  v.)  and  latero-ventral  (fig.  2,  Z.  t;.) 
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rays  divei^  considerably,  which  is  unusual  in  the  genus  Ostertagia, 
and  their  tips  are  at  least  half  as  far  apart  as  the  tips  of  the  latero- 
rentral  sod  externo-lateral  rays.  The  distance  between  the  tips 
of  the  extemo-lateral  and  medio-lateral  raya  is  much  less  than  that 
between  the  latter  and  the  tip  of  the 
postero-lateral  ray.  Of  the  paired 
rays,  the  latero-ventral  is  the  thickest- 
Following  this  in  the  order  of  size  are 


Imm. 

nUlLE.      •VDIVA. 

Imm. 

the  extemo-lateral  (fig.  2,  e.  I.), 
then  the  medio-lateral  (fig.  2, 
m.  I.),  ihe  postero-latersl  (fig. 
2,  p.  I.),  and  the  extemo-dorsal 
(fig.  2,  e.  d.),  which  are  of  about 
the  same  size,  and  lastly  the 
ventro-ventral.  The  dorsal  ray 
(fig.  2,  d.)  is  about  140  n  long 
and  is  bifurcated  25  to  40  /i 
from  its  posterior  end.  The 
terminal  branches  have  each  a 
small  branch,  sometimes  re- 
duced to  a  mere  knob,  on  the 
outer  side.  At  times  each  of  the 
terminal  branches  ends  in  a  very 
small  fork  and  at  times  appears  to  end  without  forking.  The  spicules 
(fig.  2,  ap.)  are  140  to  180  p  long  and  15  to  20  /i  wide  at  the  anterior 
end.  Tliey  gradually  narrow  toward  the  posterior  end,  which  is 
pointed,  end  do  not  fork.  Usually  the  tips  are  curved  but  in  some 
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Bfwcimens  they  appear  to  be  strught.    The  gubernaculum  (fig.  2, 
ffub.)  is  irregularly  trihedral  in  shape,  somewhat  reaembUng  a  plow- 


lOO/A., 
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sharein  outline  when  viewed  from 
the  side,  and  prolonged  into  a 
short  slender  process  anteriorly. 
Measured  from  the  side  it  is  about 
25  ft  wide  and  65  /i  long.  It  ia  of 
the  same  yellow-brown  color  as 
the  spicules. 

Awell-marked  character  of  thia 
species  is  a  prominent  cuticular 
swelling  anterior  of  the  buraa  on 
the  Tentral  surface  (%.  2,  hul.). 
For  some  diat&nce  anterior  of  the 
swelling  the  cuticle  on  the  ventral 
surface  is  aomewhat  thickened  and  at  a  distance  of  100  to  125  ft  in 
hont  of  the  bursa  the  cuticle  splits  to  form  this  sweUing.    When 
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viewed  from  the  side,  the  optical  section  of  the  cuticle  forming  the 
yentral  boundary  of  the  swelling  is  usually  oval  but  sometimes  has  a 
more  rectangular  outline,  resembling  somewhat  the  tri^er  guard  on 
a  rifle.  The  swelling  is  apparently  filled  with  a  clear  transparent 
fluid.  The  prebursal  papillae  are  located  near  the  lateral  limits  of 
this  swelling  and  about  15  /£  in  front  of  the  anterior  edge  of  the  bursa. 
•  Female  (fig.  1),  8.8  to  9.8  mm.  long  by  about  13  jn  wide  in  the  region 
of  the  Yulya.  The  head  measures  20  to  25  /£  in  diameter.  At  the 
nerve  ring  the  body  is  50  to  60  /£  in  thickness,  at  the  base  of  the  esoph- 
agus 70  to  80  ft,  and  at  the  anus  50  to  55  fi.  The  esophagus  is  580 
to  620  /t  long  and  is  surrounded  by  a  nerve  ring  220  to  255  /x  from  the 
anterior  end.  The  excretory  pore  is  265  to  320  /£  from  the  anterior 
end.  Cervical  papillae  not  evident.  The  vulva  (fig.  4,  vwZ.)  is  trans- 
versely elongated,  commonly  presenting  a  crescentic  outline  with  the 
convexity  of  the  crescent  directed  posteriorly.  At  times  a  very 
small;  rudimentary  cuticular  flap  (fig.  4,  lab,)  is  evident.  The  vulva 
is  situated  1  to  1.3  mm.  from  the  posterior  end  of  the  body.  The  tail 
(fig.  3)  tapers  posteriorly,  always  curving  ventraUy  and  usually 
curving  more  sharply  near  the  end  to  form  a  rather  open  hook,  which 
terminates  in  a  slightly  enlarged,  rounded  tip.  The  cuticle  of  the  tail 
beginning  in  the  anal  region  and  extending  to  the  tip  is  marked  by 
veiy  fine  transverse  striations  close  together.  The  anus  is  situated 
120  to  150  pL  from  the  tip  of  the  tail.  The  cuticle  surrounding  the 
anus  is  usually  swollen  so  that  a  prominence  appears  at  this  point 
25  to  35  ;£  in  diameter  and  5  to  8  /£  high.  The  combined  length  of  the 
muscular  portions  of  the  ovijectors  (fig.  4,  ovij.),  including  the  sphinc- 
ters, is  220  to  360  fi.  The  maximum  size  of  the  eggs  (from  measure- 
ments of  eggs  observed  in  the  ovijectors)  is  85  /x  long  by  65  fi  wide 
(fig.  4,  e.). 

Host.—Oma  aries. 

Location. — ^Fourth  stomach. 

Localiiies  collected. — Colorado;  Montana. 

Type-speciTnena. — Cat.  No.  16083,  U.S.N3f.  (Bureau  of  Animal 
Industry  Helminthological  collection);  collected  July  30,  1911,  at 
Wells's  ranch,  Resolis,  Colo.,  by  B.  H.  Ransom  from  the  fourth 
stomach  of  a  sheep. 
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INSTRUCTIONS  FOR  COLLECTING  AND  FIXING  ROTIFERS 

IN  BULK.* 


By  P.  DE  Bbauohamp, 

Prlparatewr  h  la  FaculU  des  Sciences  de  Porta, 


A  glance  at  the  published  zoological  results  of  scientific  expeditions 
is  sufficient  to  show  that  rotifers  are  conspicuous  by  their  rarity, 
if  not  by  their  total  absence.  This  is  accounted  for  by  the  small 
interest  generally  accorded  these  animals;  as  well  as  by  the  fact 
that  inyestigators,  even  when  devoting  their  attention  exclusively 
to  the  fresh-water  fauna,  rarely  procure  material  in  such  condition 
as  to  be  of  any  use  for  systematic  work.  Rotifers  are  very  delicate 
and  contractile,  and  in  collections  preserved  in  bulk  in  alcohol  or 
fonnalin  they  become  as  a  rule  unrecognizable,  with  the  exception 
of  those  species  which  have  the  body  incased  in  a  chitinous  shell  or 
lorica;  in  some  cases  this  is  sufficient  for  specific  determination.  In 
the  case  of  the  genera  Av/arsea  and  BrcuMonus  this  has  become  a 
positive  misfortune,  as  it  has  resulted  in  an  absolutely  unjustifiable 
multiplication  of  species  based  on  the  excessively  variable  spiny  pro- 
longations of  the  lorica. 

It  may  be  objected  that  this  void  is  of  small  importance,  as  it  is 
generally  conceded  that  rotifers  are  distributed  with  almost  abso- 
lute uniformity  all  over  the  world.*  But  it  is  equally  well  known 
that  there  is  a  host  of  rare  and  local  forms,  often  of  the  greatest 
interest  to  the  morphologist,  which  can  be  discovered  only  by  care- 
ful exploration.  As  an  example,  it  is  sufficient  to  mention  the  famous 
genus  Trochosphsera,  which  although  widely  distributed  appears  to  be 
confined  to  subtropical  latitudes.  Furthermore  underlying  this  appa- 
rent uniformity  there  is  a  multitude  of  problems  relating  to  the  means 
whereby  it  is  established  and  maintained,  and  they  can  be  solved 
only  by  an  exact  knowledge  of  the  f  aunal  development  under  varying 
conditions  and  in  different  environments.    As  specially  important 

1  TniMlftted  sod  Adapted  from  ArohiYei  de  Boologie  expflrimentale  et  gfindrale,  eer.  4,  yoI.  4, 1906, 
Not«  eC  revue,  pp.  zxvU-xzxill,  by  H.  K.  Hairing,  Bunaa  of  Standards. 

*  See  on  tliii  mbjeot:  C.  T.  Hudaon,  loom.  Roy.  Mlcr.  Boo.,  1891,  p.  6 ;  V.  O.  Tbocpe,  Joom.  Roy. 
Mlor.  Boo.,  1996,  p.  486;  H.  8.  Jennings,  Bull.  U.  8.  Fish  Comm.,  vol.  19  (1899),  1900,  p.  67. 
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subjects  for  inyestigation  may  be  mentioned  lakes  situated  at  great 
altitudes,  isolated  oceanic  islands,  unexplored  and  not  yet  colonized 
regions  (man  is  probably  one  of  the  most  active  factors  in  this  dis- 
persion), and  brackish  waters  of  varying  degrees  of  salinity. 

The  value  of  limnologic  and  hydrobiologic  research  in  its  relation 
to  fish  culture  and  hygiene  is  now  universally  admitted,  quite  apart 
from  its  theoretical  interest,  and  eveiy  student  of  fresh-water  biology 
knows  that  rotifers  are  frequently  the  predominant  group,  and 
always  an  important  one,  furnishing  one  of  the  most  valuable  char- 
acteristics. As  an  example  may  be  cited  Lauterbom's  recent  work 
on  the  fauna  of  the  Rhine,^  according  to  which  a  list  of  the  rotifers 
from  a  certain  body  of  water  enables  the  specialist  to  decide  whether 
it  is  pure  and  running,  stagnant  and  full  of  vegetation,  or  polluted 
and  putrid.  But  the  determination  of  rotifers  can  not  usually 
be  made  with  certainty  except  from  living  or  carefully  prepared 
specimens,  conditions  demandii^  not  only  time  and  equipment 
usually  not  available  on  expeditions  or  limnologic  campaigns,  but 
an  experience  which  few  have  the  time  to  acquire. 

As  the  methods  suitable  for  Crustacea  and  Planarians  are  useless 
here,  I  have,  in  order  to  overcome  these  difficulties,  tried  to  discover, 
and  I  beUeve  have  found,  a  method  which,  without  being  as  simple 
as  placing  the  whole  catch  in  alcohol,  will  allow  any  careful  worker 
and  especially  a  resident  naturalist  to  prepare  rotifers  in  bulk  in 
such  condition  that  they  may  be  useful  for  subsequent  study.  The 
method  now  used  exclusively  for  the  preparation  of  rotifers  as  objects 
for  the  microscope  is  due  to  Rousselet ; '  it  consists  in  narcotizing 
the  animals  with  a  cocaine  solution,  followed  by  fixation  with  osmic 
acid  and  mounting  in  weak  formalin  solution.  I  have  succeeded  in 
reducing  its  application  to  animals  in  laige  quantities  to  an  almost 
automatic  process. 

The  necessary  reagents  are: 

1.  A  concentrated  narcotizing  solution  (about  three  times  as  strong 
as  Rousselet's  original  formula) : 

Cocaine  hydrochloiate gram..      1 

Pure  methyl  ftlcdiol cubic  centimeter. .    10 

Distilled  water do do 10 

Instead  of  cocaine  one  may  use  the  same  amount  of  stovaine,  or 
j9-eucaine  hydrochlorate. 

2.  A  solution  of  osmic  acid  of  1  per  cent  strength,  to  which  is 
added  1  per  cent  chloro-platinic  acid,  commonly  known  as  platinic 
chlorid,  sold  either  in  the  form  of  crystals  or  as  a  10  per  cent  solu- 
tion. The  latter  is  added  to  prevent  reduction  of  the  osmic  acid, 
which  in  this  way  will  keep  almost  indefinitely. 

'  rb.  ans  dem  Imis.  Qeaundheltaaiiite,  Berlin,  vol.  22, 1905,  pp.  630-652. 
irn.  Quekett  MIor.  Club,  ser.  2,  vol.  6, 1806,  pp.  6-18;  also  Proc.  4Ui  Int.  CoDgr.  Zool.,  Cunbridf» 
ibUahed  1800),  p.  107. 
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Their  use  is,  eyen  though  apparently  complicated,  in  reality  quite 
simple.  It  is  necessary  to  distinguish,  both  in  collecting  and  subse- 
quent fixation,  two  classes  of  rotifers — the  purely  pelagic  forms, 
which  swim  without  ever  anchoring  themselves  and  belong  to  the 
true  plankton,  and  the  forms  which  are  not  good  swimmers,  but  move 
about  among  detritus  and  aquatic  vegetation  in  search  of  sustenance, 
not  traveling  far,  and  frequently  fixing  themselves  by  the  toes.  We 
will  treat  them  separately. 

The  plankton  of  smaller  bodies  of  water,  ponds,  pools,  ditches,  etc. 
C'Heleoplankton"  of  Zacharias),  is  periodic,  appearing  and  disap- 
pearing in  a  few  days  or  a  couple  of  weeks.  The  rotifers  in  such 
places  generally  have  two  periods  of  especial  abundance,  one  in  the 
spring,  the  other  in  the  autumn.  April-May  and  September-October 
are  for  the  neighborhood  of  Washington  the  best  times  to  collect  these 
animals.  This  is  also  the  time  for  the  appearance  of  the  males.  For 
their  capture  a  small  net  of  what  is  known  as  ''china  silk"  is  very 
suitable.  The  lower  end  of  the  net  should  be  tied  around  the  neck  of  a 
wide-mouthed  bottle.  In  this  way  the  surplus  water  is  filtered  off; 
and  the  animals  remain  in  the  bottle  in  a  small  quantity  of  water, 
which  is  poured  into  a  suitable  bottle  for  transportation.  If  procur- 
able, an  aluminum  tube,  closed  at  the  bottom,  is  preferable  to  the 
wide-mouthed  bottle  for  use  with  the  net,  as  it  does  not  break  on 
accidental  contact  with  stones  or  other  hard  objects.  No  stagnant 
pool  should  be  neglected,  no  matter  how  small  or  apparently  impure. 
A  number  of  species  accommodate  themselves  to  these  conditions. 
Water  with  abundant  organic  matter,  as,  for  instance,  farm-yard 
ponds,  is  the  favorite  resort,  of  certain  species  like  Hydatina  senta,  in 
fact,  wherever  microscopic  algSB  are  abundant,  llie  plankton  of 
swamps,  lakes,  and  rivers  may  be  collected  by  the  usual  methods, 
although  the  apparatus  can  be  much  simpler.  This  applies  also  to 
marine  rotifers  occasionally  found  in  great  abundance  in  littoral 
plankton. 

The  fixation  of  the  collected  material  may  without  detriment  be 
deferred  a  few  hours,  according  to  convenience.  By  the  aid  of  a 
strong  magnifier  it  is  ascertained  whether  the  rotifers  are  present  in 
sufficient  numbers  to  warrant  the  treatment.  It  is  well  to  concen- 
trate the  animals  in  the  smallest  possible  quantity  of  water,  as  the 
reagents  are  rather  expensive.  This  is  accomplished  quite  easily  by 
exposing  the  collection  in  a  glass  jar  to  a  one-sided  illumination  for 
half  an  hour.  The  rotifers  soon  assemble  in  a  small,  whitish  cloud, 
easily  visible  to  the  naked  eye,  on  the*  illuminated  side,  near  the  sur- 
fa^^e,  and  with  a  pipette  they  are  transferred  to  a  tube  of  2  to  10 
cubic  centimeters  capacity  for  fixation.^ 

The  narcotizing  operation  consists  in  adding  to  this  tube  solution 
No.  1  in  small  portions,  mixing  well  each  time.    The  animals  at  first 

I  If  apothecaries'  measure  is  used,  it  may  be  noted  that  1  oc.  equals  i  fluid  dram. 
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suspended  in  the  water  gradually  sink  and  finally  fall  to  the  bottom, 
leaving  the  liquid  clear;  a  sign  that  their  cilia  haye  ceased  to  move. 
At  this  moment  they  should  be  fixed,  in  order  to  retain  their  form;  if 
killed  before  completely  narcotized,  they  will  contract.  The  doses  and 
time  intervals  are:  Every  five  minutes  add  from  1  to  3  drops  of  the 
cocaine  solution  for  each  cubic  centimeter  of  water  in  the  tube. 
After  repeating  this  three  times  the  narcotizing  is  usually  finished. 
To  acquire  practice,  it  is  advisable  to  go  through  the  operation  two 
or  three  times  with  a  microscope  at  hand.  Other  animals,  mainly 
Entomostraca,  that  may  be  present  do  not  suffer  at  all  from  the 
narcotization,  as  they  are  also  affected  by  the  cocaine  and  sink  to 
the  bottom  about  the  same  time. 

For  fixation  add  to  the  tube  1  drop  of  the  osmic  acid  mixture 
for  each  cubic  centimeter  of  its  contents  and  mix  rapidly.  This 
amount  should  not  be  exceeded  or  the  animals  will  be  strongly 
blackened.  When  they  have  settled  to  the  bottom  of  the  tube, 
in  5  or  10  minutes  at  the  most,  the  liquid  is  carefully  decanted 
and  the  tube  refilled  with  water.  This  is  repeated  two  or  three 
times  in  a  few  hours  at  intervals  according  to  convenience,  finally 
filling  the  tube  with  formalin  solution,  1  part  commercial  formalin  (40 
per  cent  formaldehyde)  to  9  parts  distilled  water.  For  transporta- 
tion it  is  well  to  use  quite  a  small  tube.  A  slip  of  paper  with  neces- 
sary data  should  be  inclosed  in  each. 

To  obtain  the  nonpelagic  forms,  aquatic  plants  (not  temporarily 
submerged  plants),  especially  such  as  have  finely  divided  leaves, 
BaircuMum,  MyriophyUum,  CeraiophyUumj  and  also  floatmg  plants, 
as  Lemna,  Riccia,  etc.,  should  be  brought  home  in  a  jar  or  tm  can. 
They  should  then  be  put  into  a  glass  jar  with  sufficient  water  to  cover 
them  and  left  standing  for  two  or  three  hours.  All  the  oniTPAla 
gradually  come  to  the  surface  and  collect  on  the  illuminated  side. 
Direct  sunlight  should  be  avoided,  as  it  liberates  oxygen  from  the 
plants  and  it  is  the  lack  of  this  that  drives  them  to  the  surface. 

Quite  an  extensive  fauna  is  to  be  found  in  mosses,  Sphugnum,  etc., 
and  as  the  only  treatment  necessary  for  this  is  simply  to  pick  a  few 
handfuls  of  it  and  allow  it  to  dry  naturally,  it  is  one  of  the  easiest  to 
obtain.  It  should  be  collected  from  both  wet  and  dry  places  The 
BdeUoida  are  equally  at  home  in  both,  and  if  Hepatics,  such  as 
Jungermannia,  FrvUania,  and  others  can  be  obtained,  so  much  the 
better.  The  surface  layer  of  mud  in  dried-up  pools  should  be  scraped 
off,  well  dried,  but  not  heate(^,  and  finally  stored  in  paper  bags,  if 
possible  sterilized,  which,  when  once  closed,  should  not  again  be 
opened  until  arrival  at  the  point  of  destination  in  order  to  avoid 
contamination.  The  samples  should  be  guarded  against  too  high 
temperature,  laboratory  fumes,  etc.,  which  are  usually  the  reasons 
why  the  animals  fail  to  revive. 
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This  method  is  useful  not  only  for  rotifers,  but  most  of  the  accom- 
panying forms,  OligochsBtes,  Planarians,  Entomostraca,  and  even  the 
smaller  Nematodes,  are  obtained  in  good  condition,  as  well  as  the 
majority  of  Infusoria,  unicellular  Alg88,  and  Flagellates.  If  Protozoa 
are  the  main  object,  the  narcotization  may  be  dispensed  with,  as  it 
is  injurious  to  certain  delicate  species.  Finally,  it  may  be  added 
that  the  method  of  Rousselet,  that  is,  narcotization,  followed  by 
fixation  with  dilute  osmic  acid,  and  final  mounting  in  weak  formalin, 
is  the  only  known  method  for  the  preservation  of  all  the  small  trans- 
parent, vacuolate  animals — in  other  words,  the  great  majority  of 
pelagic  forms,  marine  as  well  as  fresh  water.  It  yields  results  not 
attainable  by  any  other  method.  The  usual  dehydrating  and  clearing 
agents  ruin  nearly  all  these  delicate  animals. 

*|*  ^r  ^r  ^r  ^P  ^r  ^r 

The  United  States  National  Museum  will  be  glad  to  receive  material 
preserved  in  this  manner  and  wiU  arrange  for  its  determination. 
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MARINE  ISOPODS. 

While  working  in  the  Johns  Hopkins  laboratory  at  Montego  Bay, 
Jamaicai  in  1910,  Dr.  C.  B.  Wilson  and  Dr.  E.  A.  Andrews  collected  a 
large  number  of  isopods  for  the  United  States  National  Museum. 
A  list  of  the  species  is  herein  given  with  notes  on  the,  variation  of 
ExocordUana  tricornis  (Hansen)  and  ExocomUana  quadricomis  (Han- 
sen). The  notes  on  the  color  markings  were  furnished  by  Doctor 
Wilson.  A  new  species  of  Exosphseroma  was  collected  by  Doctor 
Andrews,  the  description  of  which  is  given  below. 

Family  TANAID^. 

LBPTOCHBUA  DTIBIA  (Kx^jwr). 

Tofiait  dubius  Eb0tbb,  Nat.  Tidsakr.,  vol.  4,  1842,  p.  178,  pi.  2,  figs.  20-22. 
Leptochelia  duJbia  Richabdson,  Trans.  Conn.  Acad.  Sci.,  vol.  11,  1902,  p.  279. 
Leptoehelia  incerta  Moobe,  Bull.  U.  S.  Fish  Comm.,  vol.  20,  pt.  2, 1900,  pp.  165-166. 

Locality. — Bathing  Beach,  Montego  Bay.  (Collected  by  E.  A. 
Andrews.)     Five  specimens. 

Family  GNATHIIDiE. 

ONATHIA,  fpeclM  ? 

ZfOCoZ-ify.— ^Montego  Bay.  A  number  of  larvsd  from  gills  of  Jack 
(CafXLnx  cry 808)  and  from  the  mouth  of  a  Yellow  Jack.  (Collected 
by  C.  B.  Wilson.) 

Family  CIROLANIDiE. 

CIROLAIVA  PARVA  Haaien. 

Cirohna  parva  Hansen,  Vidensk.  Selsk.  Skr.  (6),  vol.  5, 1890,  pp.  340-^1,  pi.  2, 
figs.  6-65;  pi.  3,  fig^.  1-ld.— Moobe,  Bull.  U.  S.  Fish  Comm.,  vol.  20,  pt.  2, 
1900,  p.  167,  pi.  8,  figs.  &-8.~RiCHARi)80N,  Bull.  U.  S.  Nat.  Mus.,  No.  54, 
1905,  pp.  111-114. 

Locality. — ^Bogue  Islands,  Montego  Bay.  About  25  specimens. 
Found  living  upon  mangrove  roots.     (Collected  by  E.  A.  Andrews.) 
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FamUy  EXOGORALLANIDiE. 

BXOCORALLANA  QUADRICORinS  (Hansen). 

Corallana  quadrieomis  Hansen,  Vidensk.  Selak.  Skr.  (6),  vol.  6, 1890,  p.  382,  pi. 
7,  fig.  3. 

Locality. — ^Bogue  Islands,  Montego  Bay.  Two  specimeiis.  Com- 
mensal in  black  ascidian  on  mangrove  roots.  The  color  is  gray- 
white  with  a  pattern  of  light-brown  stripes  and  spots.  (Collected  by 
C.  B.  Wilson.) 

Also  about  25  specimens,  found  living  in  burrows  in  a  bright  red 
sponge  on  mangrove  roots.  These  have  the  horns  on  the  head  very 
lai^e.  The  color  is  white  with  a  light-brown  pattern  over  the  dorsal 
surface,  just  as  in  the  preserved  specimens  (collected  by  C.  B.  Wil- 
son); three  specimens  were  taken  from  a  red  sponge  on  mangrove 
roots.     (Collected  by  E.  A.  Andrews.) 

BXOCORALLAITA  TRICGRinS  (HanMn). 

Corallana  trtcomis  Hansen,  Yidensk.  Selsk.  Skr.  (6),  vol.  5,  1890,  pp.  379-381, 
pi.  6,  figs.  4r-4p;  pi.  7,  figs.  1-ld. — ^MooRS,  Bull.  U.  S.  Fiah  09mm.,  vol.  20, 
pt.  2, 1900,  p.  169,  pi.  9,  figs.  2-5. 

Localities. — ^Montego  Bay  and  White  Bock. 

Of  the  specimens  from  Montego  Bay,  there  was  1  specimen,  parasitic 
on  hog-fish,  La^ihnolaimua  maximus;  about  10  specimens,  parasitic  on 
yellow-tail  (Ocyurus  chrysurus) ;  about  10  specimens,  parasitic  on  green 
parrot-fish  {Sparisoma  vvride) — ^these  have  the  horns  on  the  head  small; 
8  specimens,  parasitic  on  red  snapper  (Neomsenis  aya).  The  color  is 
snow-white,  the  dorsal  siirface  with  spots  and  lines  of  dark  blue-black; 
eyes  brown;  egg  masses  brown  at  fi^t,  later  changing  to  dark  blue- 
black.  About  23  specimens,  parasitic  on  yellow- jack  (Oaranx  cry  sob)  ; 
about  75  specimens,  parasitic  in  mouth  of  yellow-jack  {Caranx  crysos) ; 
about  50  specimens,  parasitic  in  eye  sockets  and  mouth  of  rock-fiish 
(Mycteroperca  bowersi).  The  color  is  white  with  an  open  pattern  of 
light  brown  over  the  dorsal  surface,  thinning  to  separate  spots  along 
the  Ial;eral  margins;  the  egg  mass  is  at  first  pale  yellow-brown,  deepen- 
ing with  development  until  it  becomes  almost  jet-black;  the  eyes  are 
dark  brown.  One  specimen,  parasitic  dn  the  gill  cavity  of  the  red  snap^ 
per  (Neomsenis  aya) ;  about  30  specimens,  parasitic  in  mouth  of  a  20- 
pound  red  snapper  (Neomsenis  aya) .  The  horns  on  the  head  are  very 
small.  The  color  is  whitish,  the  cartilage  gray,  with  the  dorsal  pattern 
in  light  cinnamon-brown;  the  eggs  are  Ught  brown;  the  eyes  are  dark 
brownish-black.  Three  specimens,  parasitic  on  the  green  parrot-fish 
(Sparisomaviride) ;  4  specimens,  parasitic  on  French  grunt  (Hsemvlon 
Jlavolineatum) ;  1  specimen,  parasitic  on  gills  of  jack  (Oaranx  hippos) ; 
1  specimen,  parasitic  on  barracuda  (/Sp^yrasna  barra^mda) ;  8  specimens, 
from  eye  sockets  and  mouth  of  the  large  blue  parrot-fish  (Scarus  cserur 
leas) .  The  color  of  large  females  with  eggs  is  white,  with  a  row  of  star- 
shaped  brown  spots  across  the  center  of  each  thoracic  segment  on  the 
dorsal  surface,  the  abdomen  with  a  wash  of  faint  brown  over  the  entire 
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dorsal  surface ;  the  egg  mass  is  a  bright  green-blue ;  the  eyes  are  brown. 
In  the  younger,  or  smaller  individuals  the  star-shaped  marks  are  con- 
fluent over  the  whole  surface  of  the  thorax  and  abdomen.  The  horns 
between  eyes  are  very  small.  The  frontal  horn  is  large  and  broad, 
rounded.  The  eyes  are  large  and  close  together.  Twelve  specimens, 
parasitic  on  lane  snapper  (Neomaenis  synagris) .  The  color  is  white,  the 
dorsal  surface  with  one  or  two  rows  of  brown  star-shaped  spots  across 
each  segment;  the  eyes  are  dark  blue-black.  The  frontal  horn  is 
very  large,  roimded,  produced,  upturned.  The  eyes  of  both  sexes  are 
large  and  close  together.  Eight  specimens,  parasitic  in  eye  sockets 
of  the  yellow-tail  {Ocyurus  chrysurus).  The  color  is  light  brownish- 
yellow,  with  a  row  of  brown  star-shaped  spots  across  each  segment 
on  the  dorsal  surface;  the  eyes  are  dark  seal-brown;  the  egg  masses 
are  a  bright  salmon-pink.  All  the  horns  on  the  head  are  small,  the 
two  posterior  ones  almost  obsolete.  The  eyes  in  both  sexes  are  very 
large  and  close  together.  Four  specimens,  parasitic  in  the  eyes  of  the 
yellow-tail  iPcyurua  chrysurus) .  The  color  is  a  light  yellowish-white, 
each  segment  with  a  single  row  of  brown  spots  across  the  dorsal  sur- 
face. The  eyes  are  very  large  and  close  together,  almost  Confluent 
in  one  specimen.  One  specimen,  from  the  fins  of  the  sea-porcupine 
(Diodan  hystrix) .  The  color  is  gray- white,  with  a  row  of  brown  star- 
shaped  spots  across  the  dorsal  siu*f ace  of  each  segment ;  the  eyes  are 
dark  brown.  This  is  probably  an  immature  female.  (Collected  by 
C.  B.  Wilson.) 

One  specimen  from  White  Rock,  from  the  giU  cavity  of  the  rock- 
hind  (Epinephel/as  adscencionis) .  The  color  of  the  ventral  surface  is 
white,  of  the  dorsal  siu*f ace  white,  nearly  covered  with  a  loose  pattern 
of  light  reddish-brown;  the  eyes  are  black;  the  claws  on  the  tips  of 
the  legs  red-brown;  the  legs  themselves  white. 

Family  ^GIDiE. 

ROCmBLA  SIONATA  Sch&BdIe  and  M«liiert. 

Rodnela  ngnaia  ScmoEDTB  and  Mbuyebt,  Nat.  TidsBkr.  (3),  vol.  12,  1879-^80, 
pp.  399-401,  pi.  13,  figs.  3-6.— MooBE,  Bull.  U.  S.  Fish  Comm.,  vol.  20, 
pt.  2, 1900,  p.  171,  pi.  10,  fig.  2.— BiCHABDSON,  Bull.  U.  8.  Nat.  Hub.,  No. 
54, 1905,  pp.  209-210. 

Locality. — ^Montego  Bay;  parasitic  on  the  French  grunt  (HsemuUm 
flaAHjli7i£atuni).  The  color  is  beautifully  variegated  in  delicate  shades 
of  brown,  pink,  and  gray.  The  head  and  first  three  segments  and 
the  abdomen  are  delicate  pink  with  fine  dots  and  lines  of  red-brown 
on  the  dorsal  surface;  the  remaining  thoracic  segments  are  a  light 
olive-gray,  with  variegated  spots,  lines,  and  blotches  of  dark  olive- 
green,  the  fourth  segment  with  a  prominent  wide  transverse  band 
of  dark  brown  spots;  all  the  segments  have  a  narrow  band  of  red- 
brown  on  the  lateral  margins;  the  telson  has  a  central  crescent  of 
black  spots  shaped  like  this  ^]r^;  the  eyes  light  pink;  the  egg  mass 
is  jet-black. 
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A  second  specimen  was  found  parasitic  on  the  parrot-fish  {Spari- 
soma  abUdgaardi) ;  it  had  small  spots  of  brownish  purple  on  the  dor- 
sal surface. 

A  fragment  was  found  parasitic  on  the  hog-fish  (I/tchriolairnus 
maximus).     (Collected  by  C.  B.  Wilson.) 

Family  CYMOTHOIDiE. 

ANILGCRA  XJkTICAUDA  MII110  Edwvds. 

Anilocra  loHcatula  Milne  Edwards,  Hist.  Nat.  Cnut.,  vol.  3, 1840,  p.  259. 

AnUocra  merioana  Saussure,  Rev.  Mag.  Zool.,  1857,  p.  505. 

Anilocra  leachii  (KB0yBR)  Sohkbdte,  Nat.  Tidsskr.  (3),  vol.  4, 1866,  p.  205,  pi.  11, 

figs.  2a-2^. 
Anilocra  laticauda  ScmasDTB  and  Meikert,  Nat.  Tidsskr.  (3),  vol.  13, 1881-83,  pp. 

126-131,  pi.  11,  figs.  1-3.— MooRB,  Bull.  U.  S.  Fish  CJomm.,  vol.  20,  pt.  2, 

1900,  p.  172,  pi.  ;L0,  figs.  3-4.— Richardson,  Bull.  U.  S.  Nat.  Mus.,  No.  54, 

1905,  pp.  227-228. 

Locality. — ^Montego  Bay;  one  female;  parasitic  on  the  parrot-fish. 
The  color  is  dark  slaty-blue,  uniform  throughout.  (Collected  by  C.  B. 
Wilson.)  One  female ;  parasitic  on  the  eye  of  the  yellow- tail  (collected 
by  C.  B.  Wilson).  The  color  is  uniform  gray- white,  the  brown  mark 
due  to  partial  drying  in  the  sun.  One  male;  found  attached  to  out- 
side of  cheek  at  the  angle  of  the  jaw  of  Bothy  stoma  rimator  (collected 
by  C.  B.  Wilson).  The  color  is  light  brown  above,  deeper  toward 
the  lateral  margins  and  on  the  posterior  pair  of  appendages  (telson) ; 
the  eyes  are  white  with  a  small  black  dot  in  the  center  of  each  facet. 
The  respiratory  lamellaB  have  a  fine  penciling  of  brown  lines,  thicker 
and  darker  in  color  near  the  outer  margins.  One  male;  parasitic  on 
BatJiystoma  rimator  (collected  by  C.  B.  Wilson).  One  female  (col- 
lected by  E.  A.  Andrews).  One  female;  from  a  small  yellow-tail 
(collected  by  E.  A.  Andrews). 

CYMOTHOA  aSSTRUM  (LimuBoi). 

Oniscus  cutrum  Linn2BUS,  Syst.  Nat.,  ed.  10,  vol.  1,  1758,  p.  636,  No.  2;  Eauna 
Suecica,  ed.  2,  1761,  p.  499,  No.  2053;  Syst.  Nat.,  ed.  12,  vol.  1,  1767,  pt.  2, 
p.  1059,  No.  2. 

Asellus  (Bstrum  Olivier,  Encycl.  Method.,  vol.  4,  1789,  p.  253. 

Cymothoa  cMtrum  Fabricius,  Entom.  Syst.,  vol.  2, 1798,  p.  505,  No.  6. — ^Leach, 
Trans.  Linn.  Soc.  London,  vol.  11,  1815,  p.  372;  Diet.  Sci.  Nat.,  vol.  12, 
1818,  p.  352. 

Cymothoa  dufresnei  Leach,  Diet.  Sei.  Nat.,  vol.  12, 1818,  p.  352. 

Cymothoa  immersa  Say,  Joum.  Aead.  Nat.  Sei.  Fhila.,  vol.  1, 1818,  pp.  399-400. 

Cymothoa  oestrum  Desmarest,  Cons.  G^n.  Crust.,  1825,  p.  309,  pi.  48,  figs.  6-7. — 
MiERB,  Proe.  Zool.  Soc.  London,  1877,  pp.  671-672. — Schkbdte  and  Mbi- 
NERT,  Nat.  Tidsskr.  (3),  vol.  14,  1883-«4,  pp.  271-279,  pi.  8,  figs.  5-13.— 
Richardson,  Bull.  U.  S.  Nat.  Mus.,  No.  54, 1905,  pp.  254-256. 

Locality. — ^Montego  Bay;  one  male;  parasitic  on  parrot-fish  (Spor 
risoma  abUdgaardi).  The  color  is  a  uniform  yellowish-gray.  (Col- 
lected by  C.  B.  Wilson.) 
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Family  SPILEROMID^. 

SZOSPEdBROHA  CBBiniLATDM  (RldurdMa). 
SjAxfomacrmubitian RlCHABDeON.TroDB.  Conn.  Acad.  Bci.,  vol.  11, 1902, pp.  292- 
203,  pi.  39,  fig.  40;  Bull.  U.  S.  Nat.  Miu.,  No.  54,  1905,  p.  298. 
Loed^. — Montego  Bay;  2  specimens;  liviDg  on  the  outside  of  a, 
chiton.     (Collected  by  C.  B.  Wilson.) 

BXOSPBdBHOHA  AimUBHSX,  iwwiptclM. 

Body  contractile,  able  to  roll  into 'a  complete  ball;  surface  reticu- 
late; color  yellow,  with  a  few  scattered  spots  of  brown;  on  tiie  head 
are  three  arcuate  patches  of  brown;  on  the  first  s^ment  there  is  a 
transrerse  band  of  brown  about  the  middle  of  the  s^ment;  on  the 
second  segmoit  are  two  small  transversely  elongated  patches  of 
brown  on  either  side  of  the  median  line  situated  close  together;  on 
the  fourth  segment  are  four  patches,  two 
on  either  side  of  the  median  line,  the  two 
middle  ones  being  far  apart;  on  the  fifth, 
sixth,  and  seventh  segments  are  two  patches 
on  each  segment,  one  on  either  side  of  the 
median  line;  on  tJie  first  abdominal  seg- 
ment are  two  patches  in  longitudinal  series 
on  either  side  of  the  median  line  and  three 
patches  in  longitudinal  series  on  the  lateral 
parte  of  the  segment;  on  the  terminal  ab- 
dominal s^ment  are  two  patches,  one  on 
tttber  side  of  the  median  line,  situated 
close  together. 

The  head  is  wider  ihaa  long  and  has  the 
Eront  produced  in  a  small  median  point. 
The  eyes  are  small,  composite,  more  or 
less  ovate  with  the  upper  end  produced 
angularly,  and  situated  in  the  poat-lateral 
angles  of  the  head.  The  first  pair  of  antennse  have  the  first  article 
large,  and  elongate,  about  twice  as  long  as  wide;  the  second  article 
is  small  and  rounded,  and  is  about  one-third  the  length  of  the 
first  article;  the  third  article  is  murow,  elongate,  and  is  about  one- 
and-a-half  times  the  length  of  the  second  article;  the  flagellum,  com- 
posed of  eleven  articles,  extends  about  two-thirds  the  length  of  the 
lateral  margin  of  the  first  thoracic  segment.  The  second  antennse, 
with  a  flagellum  coinposed  of  twelve  articles,  extend  to  the  posterior 
maigin  of  the  third  thoracic  segment. 

The  first  segment  of  the  thorax  is  a  little  longer  than  any  of  those 
following  and  has  the  post-lateral  angles  produced  backward  and  the 
antero-lat«r&l  engles  produced  forward  on  either  side  of  the  head. 
The  following  six  s^ments  are  subequal. 
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The  abdomen  is  composed  of  two  segments,  the  first  with  three 
suture  lines  on  either  side  indicative  of  other  partly  coalesced  seg- 
ments. The  second  or  terminal  segment  is  produced  to  an  extremity 
which  is  somewhat  truncate,  with  a  slight  emargination  in  the 
middle.  On  the  dorsal  surface  are  two  lai^e,  elevated  tubercles,  one 
on  either  side  of  the  median  line.  The  uropoda  do  not  extend 
beyond  the  apex  of  the  terminal  segment  of  the  abdomen;  both 
branches  are  similar  in  shape,  posteriorly  rounded,  but  the  outer  one 
is  shorter,  extending  only  two-thirds  the  length  of  the  inner  branch. 

The  legs  are  all  alike,  ambulatory. 

Only  one  specimen  was  collected  by  E.  A.  Andrews  at  Montego 
Bay.    It  was  dredged  off  the  bathing  beach. 

7Vp6.— Cat.  No.  43349,  U.S.N.M. 

As  the  specimen  was  completely  rolled  up  into  a  ball,  it  was  impos- 
sible to  get  at  the  pleopods  without  injuring  it. 

DTNAMBNB  MOORBI  Richardson. 

Dynamene  perforata  Moore  (female),  Bull.  U.  S.  Fish  Gomm.,  vol.  20,  pt.  2, 1900, 
pp.  17^174,  pi.  10,  fig.  10. — RiGHABDBON  (female),  Trans.  Ckmn.  Acad.  Sci., 
vol.  11, 1902,  pp.  291-292. 

Dynamene  moorei  Richardson,  Bull.  U.  S.  Nat.  Mus.,  No.  54, 1905,  p.  303. 

Locality. — Snug  Harbor,  Montego  Bay;  about  17  specimens; 
found  under  girdle  of  chitons  taken  at  tide  line.  (Collected  by 
E.  A.  Andrews.) 

TERRESTRIAL  ISOPODS. 

The  following  isopods  were  collected  in  Jamaica  by  Dr.  Thomas 

Barbour. 

Family  ONISCIDiE. 

PORCBLLIO  LMVIS  LatreiUe. 

PorcelHo  Isevis  Latbeille,  Hist.  Nat.  Crust,  et  Insectes,  vol  7, 1804,  p.  46;  Grenera 
Crustaceorum  et  Insectorum,  vol.  1,  1806,  p.  71. — ^Lbach,  Edinb.  JSncycl., 
vol.  7,  1813-14,  p.  406;  Tiaos.  Linn.  Soc.  London,  vol.  11,  1815,  p.  375.— 
Milne  Edwards,  Hist.  Nat.  Crust.,  vol  3,  1840,  p.  169. — Bxtdde-Lund, 
Crust.  Isop.  Terrestria,  1885,  pp.  138-141  (see  Budde-Lund  for  further  syn- 
onymy).— RiCHABDSON,  Bull.  U.  S.  Nat.  Mus.,  No.  54, 1905,  pp.  614-616. 

Locality, — ^Mandeville;  about  75  specimens. 

PORCBLLIONmES  PRUINGSUS  (Brandt). 

Porcellio  pruino9U8  Brandt,  Bull.  Soc.  Imp.  Naturalistes  de  Moecou,  vol.  6, 
1833,  p.  19. 

Metoponorthus  pruinosua  Budde-Lund,  Crust.  Isop.  Terrestria,  1885,  pp.  169-171 
(see  Budde-Lund  for  synonymy). — Dollfus,  Bull.  Soc.  Zool.  France,  vol.  18, 
1893,  p.  187.— G.  O.  Sarb,  Crust.  Norway,  vol.  2,  1899,  pp.  184-185,  pi.  80, 
fig.  2. — Chiltok,  Trans.  Linn.  Soc.  Lond.  (2),  vol.  8, 1901,  p.  141. — Stoller, 
54tli  Report  New  York  State  Mus.,  1902,  p.  213.— Paulmibr,  Bull.  New  York 
State  Museum,  1905,  pp.  183-184. — Richardson,  Bull.  U.  S.  Nat.  Mus., 
No.  54,  1905,  pp.  627-^29. 

Porcellionides  pruinosiLS  Stbbbino,  Records  of  the  Indian  Museum,  voL  6,  pt.  4, 
No.  12, 1911,  p.  189. 

Locality, — ^Mandeville;  about  75  specimens. 


:=d 


Ka  18M.  IBOPODS  FROM  JAMAICA— RICHARDSON.  193 

Family  ARMADILLIDID^. 

CUBARIS  JAHAICBH81S.  naw  ipwlM. 

Body  ovato,  nearly  twice  as  long  as  wide,  9^  mm.  by  5  mm.    Head 
and  dorsal  portion  of  the  thoracic  segments  covered  with  low  tuber- 
cles.   The  tubercles  on  each  s^ment  are  arranged  in  a  transverse 
row  of  four  about  the  middle  with  a  group  on 
either  side  of  about  nine.    On  the  first  segment 
the  lateral  groups  are  composed  of  about  eleven 
tubercles,  and  tiiere  are  also  two  low  tubercles 
on  the  anterior  portion  of  the  middle  dorsal 
region,  one  on  either  aide  of  the  median  line. 
There  are  two  tubercles  on  the  terminal  ab- 
dominal s^ment,  one  on  either  side  of  the 
median  line  at  the  base  of  the  s^;ment.    The 
color  is  brown,  with  a  median  row  of  light  spots, 
one  on  the  anterior  portion  of  each  s^ment. 
There  is  also  a  group  of  light  spots  on  each 
segment  under  the  lateral  group  of  tubercles. 
The  head  is  wider  than  long,  2}  nun.:  Imm., 
with  the  frontal  margin  straight  and  forming 
a  narrow  border.    The  eyes  are  small,  round, 
and  composite.    The  first  pair  of  antennee  are 
rudimentary  and  inconspicuous.    The  second    * 
pair  have  the  first  article  short;  the  second 
about  three  times  as  long  as  the  first ;  the  third  about  twice  as  long 
as  the  first;  the  fourth  is  about  as  long  as  the  second;  the  fifth  is 
a  little  longer  than  the  fourth.    The  flagellum  is  composed  of  two 
articles,  the  second  of  which  is  about  three  times 
as  long  as  the  first.     The  prosepistoma  is  flat. 

The  first  segment  of  the  thorax  is  about  twice  as 
long  in  the  median  line  as  any  of  those  following, 
which  are  subequal.  The  lateral  parts  of  this  seg- 
ment are  upturned,  the  dorsal  surface  being  concave. 
The  lateral  parts  of  the  second,  third,  and  fourth 
segments  are  produced  in  narrow  processes  with 
rounded  extremities.  The  lateral  margins  of  the 
last  three  segments  are  nearly  straight.  Coxopo- 
dites  are  present  on  the  first  two  segments  on  the 
under  side.  On  the  first  segment  they  occupy  only 
the  posterior  half  of  the  lateral  margin  and  are 
smaller  than  the  lateral  part  of  the  segment,  being 
narrower  and  shorter.  The  coxopodites  of  the  second  segment  are 
small  dentiform  processes,  obliquely  placed  some  distance  from  the 
lateral  mai^fin. 

aOMl«— PlocN.M.ToL42-12 IS 
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The  first  five  segments  of  the  abdomen  are  short  and  subequal,  the 
first  being  a  little  shorter  than  any  of  the  others.  The  lateral  parts 
of  the  first  and  second  segments  are  covered  by  the  seventh  thoracic 
segment.  The  sixth  or  terminal  segment  is  constricted  in  the  middle, 
and  has  the  posterior  margin  truncate.  The  peduncle  of  the  uropoda 
occupies  the  space  between  the  terminal  segment  and  the  lateral  part 
of  the  fifth  segment.  The  inner  branch  is  short,  not  reaching  to  the 
extremity  of  the  terminal  abdominal  segment  by  some  distance.  The 
outer  branch  is  minute  and  is  situated  about  the  middle  of  the  inner 
margin  of  the  peduncle. 

About  30  specimens  were  collected  at  Mandeville  by  Dr.  Thomas 
Barbour. 

Types  in  the  Museum  of  Comparative  Zodlogy;  cotypes  in  the 
United  States  National  Museum. 

This  species  is  closer  to  Oubaris  sUvarum  (Dollfus)  ^  than  to  any 
other  described  species.  It  differs  from  that  form  in  not  having  the 
coxopodites  of  the  first  thoracic  segment  distinct  on  the  entire  length 
of  the  edge,  in  having  the  coxopodite  of  the  second  segment  smaller 
and  more  distant  from  the  lateral  margin,  and  in  having  the  tubercles 
on  the  body  more  distinct  and  differently  arranged. 

I  Proc.  Zool.  Soc.  London,  1896  pp.  a03-^M. 


NAUMACHOCKINUS,  A  NEW  GENUS  IBELONGING  TO  THE 
CRINOID  FAl^flLY  PHRYNOCRINIDiE. 


By  Austin  Hobart  Clark, 

Atdstani  Curator^  Division  of  Marine  Invertebrates y  United  States  National  Museum, 


The  genus  Phrynocrinus^^  based  upon  a  single  species  described  from 
a  single  specimen  dredged  by  the  United  States  Fisheries  steamer 
Albatross  off  southern  Japan  in  1906,'  represents  a  unique  type  of 
crinoid  structure,  though  its  more  or  less  distant  relationship  to  the 
genus  Rhizocrinus  is  evident.  So  extraordinary  are  the  characters 
presented  by  this  animal  that  at  the  time  of  its  description  a  new 
family,  Phrynocrinidae,  was  created  for  its  reception. 

Recently  in  looking  over  some  material  from  the  Hawaiian  Islands 
a  curious  crinoid  was  found  which  at  first  sight  appeared  to  be  a 
Rhizocrimis  of  the  R.  rawsonii  type,  but  with  the  distal  third  of  the 
stem  of  the  Phrynocrinus  type,  devoid  of  radicular  cirri  and  attached 
to  a  terminal  stem  plate.  Analysis  of  the  caJyx  of  this  new  form, 
however,  shows  that  the  calyx,  instead  of  being  composed  of  enor- 
mously elongated  basals  bearing  distally  small  radials  as  in  Rhizo- 
crinus, is  just  the  reverse,  the  very  small  basals  bearing  on  their 
distal  edge  enormously  elongated  radials.  This  type  of  calyx 
structure  is  quite  unique.  Certain  species  of  Bathycrinus  have  very 
short  basals;  but  in  this  genus  whenever  the  basals  are  short  they 
are  always  fused  into  a  solid  ring — and  they  are  never  so  short  as  in 
Phrynocrinus  and  in  this  new  species.  The  radials  of  Bathycrinus, 
though  usually  longer  than  the  radials  of  Rhizocrinus,  never  become 
elongated  as  in  this  form.  Many  species  of  Rhizocrinus,  and  especially 
of  Bathycrinus,  possess  more  or  less  phrynocrinoid  distal  extremities 
to  the  stem,  but  in  all  cases  they  possess  radicular  cirri,  never  being 
attached.  But  this  difference,  though  interesting,  is  of  no  great 
importance,  for  in  certain  groups,  and  even  in  single  genera,  some 
forms  may  be  free  with  radicular  cirri,  wliile  others  are  attached  to  a 
heavy  terminal  stem  plate. 

>  For  the  tatbor,  place  and  date  of  publication,  derivation,  etc.,  of  this  and  the  other  crinoid  names 
boeln  ghren  see  Proc.  U.  S.  Nat.  Mua.,  vol.  34,  pp.  435-542. 
•  Proc  U.  S.  Nat.  Mus.,  vol.  32,  p.  507,  fig.  1,  p.  508. 
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Though  indicating  the  connection  between  the  genus  Phrynocrinus 
and  the  genera  Rhizocrinus  and  Bathycrinus,  this  new  genus  is  evi- 
dently much  closer  to  the  former  than  to  the  two  latter,  and  should 
be  placed  with  it  in  the  same  family. 

This  is  the  first  stalked  crinoid  to  be  described  from  the  Hawaiian 
Islands;  and  it  is  interesting  to  note  that  it  is  so  closely  related  to  a 
Japanese  form  (PhrynocrintLs) ,  and,  moreover,  that  it  possesses  a 
lesser  degree  of  specialization  that  the  latter;*  for  from  the  evidence 
at  hand  it  appears  that  the  crinoid  fauna  of  southern  Japan  was 
derived  largely  from  that  of  the  South  Sea  Island  region  by  way  of 
the  Hawaiian  Islands,  and  not  from  the  lands  lying  directly  to  the 
southward. 

NAUMACHOCRINUS,  now  genus.' 

Genotype, — Naumachocrinus  Jiavxiiiensis,  new  species. 

Diagnosis. — Stalk  attached  distally  to  a  terminal  stem  plate  as  in 
Phrynocrinus  J  entirely  without  radicular  cirri;  distal  third  of  stem 
robust,  the  columnars  resembling  those  of  Phrynocrinus,  but  slightly 
longer;  proximal  two-thirds  of  stem  much  more  slender,  resembling 
that  of  the  larger  species  of  Rhizocrinus,  such  as  R.  weheri. 

Calyx  cylindrical,  greatly  elongated,  twice  as  long  as  broad, 
resembling  in  general  appearance  that  of  Rhizocrinus  rawsonii  or 
R.  weheri;  but  the  basals  are  exceedingly  short,  low  triangular,  over 
three  times  as  broad  as  long,  just  in  apposition  at  their  lateral  angles, 
and  the  radials  are  enormously  elongated,  about  three  times  as  long 
as  their  distal  breadth,  the  relation  between  these  two  circlets  of 
plates  being  just  the  reverse  of  that  characteristic  of  Rhizocrinus. 

NAUMACHOCRXNUS  HAWAIZBIVSIS.  nsw  spedM. 

Stem. — The  stem  is  237  mm.  long,  and  is  composed  of  60  columnars, 
the  distalmost  attached  to  the  remains  of  a  heavy  terminal  stem 
plate  resembhng  that  of  Phrynocrinus;  the  distal  75  mm.  of  the  stem 
is  composed  of  12  massive  columnars  of  the  type  characteristic  of 
Phrynocrinus,  but  proportionately  longer.  The  distalmost  columnar 
is  6.5  nmi.  across  the  expanded  ends,  which  are  very  narrowly  oval, 
the  long  axes  being  at  right  angles  to  each  other,  and  6.5  nmi.  long; 
about  its  center  runs  a  more  or  less  irregular  broad  raised  band;  the 
following  columnars  are  similar,  veiy  slowly  decreasing  in  size,  the 
tenth  (from  the  terminal  stem  plate)  being  4.5  mm.  across  the  veiy 
narrowly  oval  ends  and  6  mm.  long,  and  the  eleventh  4.5  mm.  across 
the  distal  and  4  mm.  across  the  proximal  end,  and  5.5  mm.  long;  the 
twelfth  is  4  mm.  across  the  distal  and  3  mm.  across  the  proximal 
end,  and  4.5  mm.  long;  the  proximal  end  is  veiy  broadly  oval,  but 
the  distal  end  is  narrowly  oval  like  the  proximal  end  of  the  eleventh 

>  See  Pioc.  U.  S.  Nat.  Mus.,  vol.  38»  pp.  115-118,  and  pp.  211-216. 

*  From  waipaxK  (mvc-^idvmi),  ft  mrliM  or  tea  ti^Ut,  +  spimf,  a  Uly. 
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to  which  it  is  attached;  the  sides  are  strongly  convex,  the  maximum 
height  being  just  above  the  center;  the  following  columnars  are 
small  and  short,  with  strongly  and  evenly  convex  sides,  3  mm.  long 
and  2.5  nmi.  across  the  ends;  their  median  diameter,  at  the  height 
of  the  convexity,  is  3  mm.;  there  is  very  little  difference  between  the 
two  axes  of  the  ellipses  forming  their  proximal  and  distal  articular 
faces;  after  about  the  twenty-fifth  columnar  from  the  terminal  stem 
plate  the  length  begins  to  increase  very  gradually  and  the  sides  to 
become  parallel,  later  assuming  a  slight  median  concavity  like  the 
colunmars  of  the  large  species  of  Rhizocrinus,  the  thirtieth  from  the 
terminal  stem  plate  being  3.5  mm.  in  length  and  2.5  mm.  across  the 
ends,  the  forty-foiu^h  4  mm.  in  length  and  2.3  mm.  across  the  ends, 
the  fiftieth  5  nmi.  in  length  and  2.3  mm.  across  the  ends;  the  first 
three  colunmars  just  beneath  the  calyx  are  exceedingly  short  and 
discoidal,  as  in  BaOiycrinuSj  but  beyond  these  the  length  rapidly 
increases. 

CcHyx. — ^Basals  five,  resembling  those  of  PhrynocriniLS  nudus,  low 
triangular,  slightly  over  three  times  as  broad  as  high,  in  lateral 
apposition  all  around  the  calyx  through  their  slightly  blunted  lateral 
angles;  their  length  is  3  nmi.  to  4  mm.,  their  basal  (proximal)  width 
about  1.5  mm. 

Radials  five,  enormously  elongated,  about  three  times  as  long  as 
their  distal  width,  forming  a  compact  cylinder  as  do  the  basals  of 
Rhizocrinus  weheri;  each  radial  is  about  5  nmi.  long  in  the  median 
line,  about  1.5  mm.  broad  at  the  base  and  about  1.7  mm.  broad  dis- 
tally,  so  that  the  radial  circlet  is  almost  a  perfect  cylinder;  its  diame- 
ter is  about  2.5  mm.  at  the  base  (the  same  as  that  of  the  basal  circlet) 
and  2.8  mm.  distally. 

Superposed  upon  each  radial  is  a  first  brachial  which  is  about  1.3 
mm.  in  median  length  and  1.4  mm.  broad,  the  lateral  edges  straight 
and  parallel,  the  distal  edge  straight,  the  proximal  edge  strongly  con- 
vex, corresponding  to  a  strong  concavity  in  the  distal  edge  of  the 
radial  as  in  Rhizocrinus. 

Locality. — AOxUross  station  No.  4187;  off  Kauai  (Hanamaulu 
warehouse,  S.  38®  45',  W.  8.10;  depth,  508-703  fathoms;  bottom 
temperature,  40.0®  Fahr.;  bottom,  gray  sand  and  foraminifera.  One 
specimen,  the  type  of  the  species. 

2Vp«-— Cat.  No.  29673,  U.S.N  Jd. 
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NEW  PEDICULATE  FISHES  FROM  THE  PHH^ffPINE 
ISLANDS  AND  CONTIGUOUS  WATERS. 


By  Lewis  Radcliffe,* 

Scientific  AasiBtant,  United  States  Bureau  of  FUheneB. 


In  the  present  paper  are  described  a  new  genus  and  16  new  species 
of  pediculate  fishes  collected  by  the  U.  S.  Fisheries  steamer  Albatross 
on  the  Philippine  expedition.  All  of  the  species  described  are  herein 
represented  by  illustrations  made  from  drawings  or  photographs.  The 
types  have  been  deposited  in  the  United  States  National  Museum. 

Family  LOPHIIDJE. 

SLADSNIA  RBMIOBR  Smith  and  RadcUfie,  new  ipedM. 

Plate  16,  fig.  1. 

Dorsal  n-i,  10;  caudal  8;  anal  7;  ventral  i,  5;  pectoral  20. 

Head  large/ arched,  less  depressed  than  in  other  lophiids,  length 
measured  to  anterior  margin  of  gill-opening  2.54  in  total  length, 
breadth  1.12  in  its  length  (2.85  in  total  length),  depth  1.54  in  its 
length;  body  tapering,  deeper  than  broad,  ventral  surface  a  little  flat- 
tened; caudal  peduncle  short,  deep,  depth  4.50  in  head,  length  4.91; 
eye  6,  small,  1.33  in  snout;  snout  4.50,  lateral  depressions  shallow; 
mouth  moderate,  lower  jaw  projecting  about  two-thirds  diameter  of 
eye  beyond  upper;  maxillary  2.16,  reaching  vertical  from  posterior 
margin  of  eye;  mandible  1.66;  nasal  tube  weU  developed,  apertures 
opposite  one  another,  the  posterior  not  opening  on  tip  of  tube  as  in 
Lophiodes,  upper  margin  bearing  several  small  filaments;  interorbital 
6.20,  nearly  as  wide  as  eye,  slightly  concave,  smooth;  preorbital  spine 
represented  by  a  slight  knoblike  structure  covered  with  skin;  upper 
orbital  rim  armed  with  a  smaU  blunt  spine  anteriorly  and  a  long  slen- 
der, sharp  spine  posteriorly;  occipital  spine  relatively  stout;  opercular 

>  In  the  study  of  this  collection  the  writer  has  been  associated  with  Dr.  Hugh  M.  Smith,  who  becomes 
Joint  BOthor  of  the  new  genus  and  species  herein  described. 

Proceedinqs  U.  8.  National  Museum,  Vol.  42— Na  1896. 
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bones  flexible,  humeral  Bpine  absent;  mandibular  teeth  few  m  num- 
ber, depressible,  cardiform,  rather  small,  mainly  in  two  rows,  the 
inner  being  the  larger;  two  rows  of  similar  teeth,  unequal  in  size,  near 
symphysis  of  upper  jaw,  a  single  series  of  eight  nondepressible  teeth 
on  sides  of  premaxillary;  a  single  canine  on  each  side  of  vomer  and  a 
row  of  four  or  five  similar  teeth  on  palatines;  «des  of  disk  and  body 
with  a  few  small  delicate  filaments. 

First  and  second  dorsal  spines  close  together,  near  tip  of  snout, 
threadlike,  their  bases  overhanging  receding  edge  of  Up,  first  1.93, 
second  2.70,  the  third  entirely  covered  with  a  loose  fold  of  skin  which 
connects  it  with  the  soft  dorsal,  its  base  being  slightly  less  than  eye 
diameter  from  this  fin;  soft  dorsal  well  developed,  its  origin  much 
nearer  tip  of  snout  than  tip  of  caudal,  base  1.74  in  head,  longest  ray 
2.70;  caudal  l.M,  not  as  broad  as  long;  anal  3.S6;  pectoral  2.16. 

Color  in  alcohol :  Ground  color  pale  drab  gray,  ventral  surface  gray, 
darkest  between  ventrals  and  vent;  median  portion  of  soft  dorsal  rays, 
anal,  and  ventral  surface  of  pectorals  slate-black;  caudal  slightly 
dusky;  tongue  brownish;  peritonetmi  jet  black. 

T^e.— Cat.  No.  70263,  U.S.N.M.,  13.7  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5605  flat.  0°  21' 33"  N.;  long.  121°  34'  10"  E.), 
in  Gulf  of  Tomini,  Celebes,  at  a  depth  of  647  fathoms. 

This  species  is  distinguished  from  8.  gardmeri  of  Regan  by  the 
shorter  head,  ventrals  and  pectorals;  by  the  presence  of  only  three 
dorsal  spines,  the  first  and  second  close  to  tip  of  snout;  by  having  the 
caudal  longer  than  deep;  and  by  the  well-developed  supraorbital 
spines. 

LOPmODXS  OLIVACSnS  Smith  Ud  SadeUflt,  HW  qVClM. 

Plate  16.  fig.  2. 

Dorsal  n-i-li-8;  caudal  8;  anal  6;  ventral  i,  5;  pectoral  16. 

Head  large,  subcircular,  depressed,  disk-like,  length  measured  to 

anterior  mai^;in  of  gill-opening  2.46  in  total  length;  breadth  1.15  in 

its  length,  2.85  in  total  length;  depth  2.46;  body  conical,  tapering, 

slightly  broader  than  deep;  caudal  peduncle  slender,  depth  8.42  in 

head,  length  5.90;  eye  large,  horizontal  diameter  5.36,  cornea  6.56; 

snout  4.30,  a  deep  lateral  depression  on  each  side;  mouth  large, 

lower  jaw  projecting  about  three-fourths  diameter  of  eye  beyond 

lary  2.18,  reaching  vertical  from  middle  of  eye;  man- 

[tending  slightly  beyond  posterior  margin  of  eye;  nasal 

I,  close  to  posterior  preorbital  spine,  apertures  located 

species;  interorbital  5.36,  equal  to  eye,  concave,  rugose; 

nes  two,  rather  weak,  second  stronger;  upper  orbital  rim 

anging,  armed  with  two  blunt  teeth  anteriorly  and  a 

oth  posteriorly;  humeral  spine  bifid,  the  two  points 

diameter  of  eye  apart,  the  posterior  branch  on  left  side 

inward  and  upward,  that  on  the  right  side  single,  almost 
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horizontal;  all  of  bony  spines  of  head  relatively  short  and  stout; 
depressible  cardiform  teeth  mainly  in  three  rows  on  mandible,  inner 
row  longest;  similar  teeth  of  unequal  size  near  symphysis  of  upper 
jaw,  mainly  in  two  rows,  a  single  series  of  17  small  nondepressible 
ieeth  on  premaxillary  posteriorly,  the  teeth  increasing  in  size  from 
before  backward;  a  pair  of  strong  canines  on  each  side  of  vomer  and 
a  row  of  5  to  7  similar  teeth  on  palatines;  well-developed  filaments 
on  edge  of  lower  jaw  and  disk,  angle  of  mouth  and  sides  of  head,  body, 
and  tail;  skin  thin,  not  tough. 

Dorsal  spines  plain  bristles,  excepting  the  third,  which  is  scantily 
fringed;  first  1.80  in  head,  its  base  close  to  receding  edge  of  lip; 
second  2.23,  close  to  fibrst;  third  1.34,  longest,  partly  concealed  at 
its  proximal  end,  its  base  being  in  vertical  to  posterior  margin  of 
eye;  fourth  4.37,  slender,  concealed  for  nearly  a  third  of  its  length, 
its  base  midway  between  tip  of  snout  and  base  of  caudal;  fifth  5.90, 
similar  to  fourth  and  close  to  it;  dorsal  rays  subequal,  except  first 


Fig.  1.— LopmoDEs  olxvacevs.    (From  thb  Ttp«.) 

and  last,  which  are  slightly  shorter;  caudal  nearly  truncate,  an  outer 
simple  ray  on  each  side;  anal  small,  its  origin  under  posterior  third 
of  dorsal;  ventrals  small;  pectorals  1.80,  well  developed,  some  of 
posterior  rays  not  discernible  without  dissection. 

Color  in  alcohol:  Dorsal  surface  oUvaceous  or  sepia,  ventral  sur- 
face light  gray,  densely  dotted  with  minute  black  points ;  fins  dusky, 
ventrals  similar  in  color  to  ventral  surface,  pectorals  similar  to  adja- 
cent body  color,  tips  light  olive;  peritoneum  jet  black. 

Type.— Cat.  No.  70264,  U.S.N.M.,  29  cm.  in  length,  taken  with  a 
•  beam  trawl  at  station  5505  Gat.  8°  37'  15"  N.;  long.  124°  36'  E.),  oflF 
northern  Mindanao,  at  a  depth  of  220  fathoms. 

This  species  is  very  close  to  L.  midcanthua  (Gilbert)  from  the 
Hawaiian  Islands.  In  the  type  and  two  cotypes  of  the  Hawaiian 
form  the  pectoral  has  21  or  22  rays,  while  in  the  Philippine  species  it 
normally  has  16,  the  number  varying  from  16  to  18;  the  first  dorsal 
spine  is  grayish  instead  of  black,  and  the  filamentous  flaps  are  fewer 
in  number  and  not  as  well  developed. 
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There  are  over  50  specimens  in  the  collection  taken  at  depths  of  83 
to  395  fathoms.  Although  occasionally  found  with  L.  naresi,  the 
majority  of  the  specimens  were  taken  h*om  greater  depths  than  our 
examples  of  the  latter  species,  which  came  from  depths  of  83  to  214 
fathoms.  L.  naresi  is  distinguished  from  olivaceus  by  the  better 
developed  dorsal  spines,  of  which  there  are  six,  by  the  position  of  the 
third,  its  base  being  between  the  eyes  instead  of  behind  them;  by  the 
greater  concavity  of  interorbital;  by  the  better  developed  bony  spines 
of  head,  and  filaments  on  head,  body,  and  fins.  The  posterior  arm 
of  the  humeral  spine  is  usually  single  and  bent  upward ;  in  X.  olivor- 
ceus  it  is  usually  multifid. 

LOPmODBS  nfFRABRUNNBUS  Smith  and  RadcUff e,  new  tpedfli. 

Plate  16,  fig.  3. 

« 

Dorsal  n-i-8;  caudal  8;  anal  6;  ventral  i,  5;  pectoral  16. 

Head  large,  elliptical,  depressed,  disklike,  length  measured  to  ante- 
rior margin  of  gill-opening  2.62  in  total  length;  breadth  1.21  in  head, 
3.19  in  total  length;  depth  2.57  in  head;  body  conical,  tapering,  its 
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ventral  surface  flattened;  caudal  peduncle  tapering,  nearly  as  deep  as 
long,  5.88  in  head;  eye  relatively  small,  its  horizontal  diameter  5.64, 
exposed  portion  of  cornea  7.05;  snout  5.02,  lateral  depressions  not 
as  deep  as  in  related  species;  month  large,  lower  jaw  projecting; 
maxillary  2.10,  reaching  vertical  from  middle  of  eye;  mandible  1.47, 
extending  beyond  posterior  margin  of  eye;  nasal  tube  large,  bulbous, 
anterior  aperture  large,  situated  on  front  of  bulb,  posterior  aperture 
on  apex  of  tube;  interorbital  7.05,  deeply  concave,  smooth;  preorbital 
spines  two,  anterior  weakly  bifid,  posterior  long  and  sharp;  upper 
orbital  rim  not  very  pronounced,  armed  with  three  blunt  teeth; 
humeral  spine  strong,  bifid,  the  two  points  an  eye  diameter  apart,' 
the  posterior  spine  on  the  left  side  being  bifid,  the  one  on  right  side 
single;  all  of  the  bony  spines  of  head  low  and  stout;  mandibular  and 
maxillary  teeth  as  in  related  species,  15  in  a  single  series  on  sides  of 
premaxillary;  a  single  stout  canine  on  each  side  of  vomer  and  a  row 
of  4  or  5  similar  teeth  on  each  palatine  bone;  filaments  on  sides  of 
head  and  body  small,  few  in  number;  skin  thick  and  tough. 
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First  dorsal  spine  2.56,  longest,  bearing  a  narrow  flap  along  distal 
portion;  second  2.64,  bristle-like;  third  4.70,  concealed  for  half  its 
length  at  its  proximal  end,  its  base  midway  between  tip  of  upper  jaw 
and  posterior  edge  of  gill  opening;  soft  dorsal  low;  caudal  1.66,  long, 
margin  nearly  truncate;  anal  small;  ventrals  well  developed;  pec- 
toral 2.43  reaching  nearly  to  base  of  anal. 

Color  in  alcohol:  Dorsal  surface  yellow-brown,  ventral  surface 
anteriorly  citron  brown,  becoming  dark  mesially  and  blue-black 
posteriorly;  fins  blue-black;  inside  of  mouth  brownish;  peritoneum 
blue-black. 

Type. — Cat.  No.  70265,  U.S.N.M.,  37  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5488  Oat.  10°  N.;  long.  125*^  6'  45^^'  E.),  be- 
tween Leyte  and  Mindanao,  at  a  depth  of  772  fathoms,  on  a  bottom 
of  green  mud. 

There  are  10  specimens  in  the  collection  from  9  stations,  taken  at 
depths  of  270  to  772  fathoms. 

This  species  is  distinguished  from  L,  olivaceus  by  the  reduced  size 
and  number  of  dorsal  spines,  the  first  of  which  is  the  longest,  the 
reduced  niunber  and  size  of  filaments,  the  smaller  eye,  the  coloration,' 
especially  that  of  the  ventral  surface,  and  the  thicker,  tougher  skin. 
It  normally  occurs  at  a  greater  depth  than  the  other  species  of  the 
genus  taken  in  the  Philippines.  In  small  examples  the  dorsal  surface 
is  raw  sienna,  dotted  with  small  light  gray  spots. 

Family  ANTENNARIID^. 

AUTBNNARZUS  ROSACBUS  smith  and  Radcllfle,  new  ipedeB. 

Plate  17,  fig.  2. 

Dorsal  in-12;  caudal  9;  anal  8;  ventral  6;  pectoral  10. 

Head  deeper  than  long,  length  *neasured  to  anterior  margin  of  gill- 
opening  1.86  (2.53  in  total  length),  breadth  1.25  in  its  length;  body 
1.80  (2.45  in  total),  compressed;  caudal  peduncle  very  short,  com- 
pressed, depth  3.40  in  head,  length  5;  eye  7  in  head,  1.31  in  snout; 
snout  6;  mouth  broad,  nearly  vertical;  lips  fleshy;  bands  of  small 
teeth  in  jaws  and  palatines;  tongue  large,  fleshy;  maxillary  2.50, 
nearly  concealed  under  skin,  reaching  vertical  to  anterior  margin  of 
eye;  mandible  large,  fleshy  knob  at  symphysis  well  developed;  nostrils 
circular,  well  separated,  with  round  fleshy  rims;  interorbital  3.94,  de- 
pressed, flat;  head,  body,  and  fins  covered  with  small  excrescences 
ending  in  small  spinules;  pores  on  head  and  upper  side  of  back  with 
rough  excrescences,  very  distinct. 

First  dorsal  spine  (bait)  1.76,  long,  slender,  bristlelike,  ending  in  a 
spongy  trident,  tip  reaching  beyond  middle  of  third  dorsal  spine; 
second  spine  1.66,  basal  third  stout,  cylindrical,  distal  portion  slender 
spiral-like,  with  rough  excrescences,  and  ending  in  a  filament;  third 
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nearly  as  ]ong  as  second,  a  shallow  pit  in  front  of  it,  spine  erect,  con- 
cealed by  skin,  adnata  to  top  of  head;  soft  dorsal  well  developed, 
posterior  ra3's  longest  2,  base  of  fin  as  long  as  head,  fin  rounded  poe- 
teriorb-,  tips  reaching  beyond  base  of  caud^,  last  three  rays  divided, 
others  simple;  caudal  1.50,  rounded;  anal  2,  rounded;  ventrals  2.50, 
short,  broad;  pectorals  1.10,  tips  reaching  nearly  to  posterior  base 
of  anal. 

Color  in  alcohol:  Ground  color  salmon,  ventral  surface  white;  a 
black  ocellus  about  twice  size  of  eye  on  base  of  eighth  and  ninth  dorsal 
T&jfi  and  adjacent  portion  of  body;  a  similar  lighl^colored  ocellus 
maigined  with  dus^  brown  on  upper  part  of  caudal  peduncle  near 
base  of  dorsal;  a  similar  ocellus  below  and  slightly  anterior  to  black 
blotch;  dusky  markings  on  head  and  body  anteriorly,  most  distinct 
on  tip  of  third  dorsal  spine,  first  and  second  dorsal  rays,  and  sides 
between  the  two  and  on  base  of  pectoral;  soft  dorsal  bright  salmon 
with  dusky  markings  posteriorly,  tips  of  rays  whitish;  other  fins 
similar  with  dusky  markings,  most  distinct  near  margins;  some 
indistinct  dusk^^  lines  radiating  from  eye. 

Type— Cat.  No.  70266,  U.S.N.M.,  3.8  cm.  in  length,  from  Romblon, 
taken  from  ship's  side  at  night,  attracted  by  electric  light  suspended 
in  water. 

AnTBinfAKroS  ALTU>1HN13  Smith  ind  SidcUffs,  n>w  ipecka. 

Dorsal  m-12;  anal  7;  ventral  6;  pectoral  9. 
Head  as  deep  as  long,  length  measured  to  anterior  margin  of  gill- 
opening  1.87  (2.62  in  total  length),  breadth  l.II  in  its  length;  body 
compressed,  its  depth  1.76  (2.47  in  total  length);  caudal  peduncle 
short,  compressed,  depth  2.85  in  head,  length  5.33;  eye  10  in  head, 
2.50  in  snout,  very  small; 
snout    4 ;     mouth     laige, 
obfique;    jaws    subequat; 
maxillary   2.66,    partially 
concealed  in  skin;  nostrils 
circular,  with  round  fieshy 
rim;     interorbital      3.20, 
arched;  bead,  body,  and 
fins    covered   with  small 
excrescences    with    small 
spinules     at     tip;     pores 
Fio.3.— A]iTB)mAB]DSAi.Tin>n(is.  {FBOMTHiTrpt.  En-    on  head  and  back  very 

1AWED  TBMB  DUMBEES.)  indistinCt 

First  dorsal  spine  (bait)  6,  short,  bristlelike,  ending  in  a  short 

spongy  club-shaped  structure  placed  at  right  aisles  to  main  axis; 

■ond  spine  3.60,  rather  stout,  covered  with  rough  excrescences,  end- 

a  filamentous  tip  which  reaches  base  of  third  spine;  third  2, 
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adnate  to  dorsal  surface;  soft  dorsal  high,  the  rays  of  nearly  uniform 

lengthy  1.81,  base  of  fin  longer  than  head,  the  last  six  rays  divided; 

caudal  1.33,  margin  roimded;   anal   1.81,  deep;  ventrals  2.16,  all 

of  the  rays  simple;  pectorals  1.33,  tips  reaching  beyond  insertion  of 
anal. 

Color  in  alcohol:  Ground  color  dark  brownish  green,  shading  into 
purple,  scantily  mottled  with  brownish  yellow;  tips  of  fins  lighter;  a 
black  blotch  at  base  of  eighth  dorsal  ray;  slight  traces  of  a  brownish 
band  across  base  of  caudal. 

Type.— €at.  No.  70267,  U.S.N.M.,  2.1  cm.  in  length,  from  Nogas 
Point,  Panay,  taken  in  tide  pool  with  copper  sulphate. 

ANTBNIf  ARZUS  SUBTBRSS  Smith  and  RadcUfle,  new  ^pedeB. 

Plate  17,  fig.  1. 

Dorsal  in-12;  anal  7;  ventral  5;  pectoral  9. 

Head  as  deep  as  long,  length  measured  to  anterior  maigin  of 
gill-opening  1.80  (2.24  in  total  length);  breadth  1.77  in  its  length; 
depth  of  body  1.80  (2.24  in  total  length);  caudal  peduncle  long, 
slender,  compressed,  depth  5,  length  4.33;  eye  10  in  head,  2  in 
snout,  inconspicuous;  snout  5;  mouth  obhque;  jaws  subequal; 
teeth  on  jaws  long,  depressible;  similar  teeth  on  vomer  and  pala- 
tines; tongue  large,  fleshy;  maxillary  2.60,  reaching  vertical  to 
middle  of  eye;  nostrils  circular,  close  together,  fleshy  rim  Uttle 
developed;  interorbital  4.33;  skin  comparatively  smooth,  slender 
spinules  protruding  through  in  places,  most  abundant  on  second 
and  third  dorsal  spines  and  ventral  surface,  those  on  head  and  body 
inconspicuous  but  noticeable  when  the  finger  is  passed  forward  over 
the  body. 

First  dorsal  spine  (bait)  5,  basal  half  bristle-like,  distal  portion 
enlarged,  spongy;  second  spine  2.80,  long,  slender,  not  adnate  to 
dorsal  surface,  armed  with  well-developed  spinules;  third  as  long 
as  second,  adnate  to  back;  dorsal  rays  small,  all  except  tips  covered 
with  a  coating  of  smooth  tough  skin,  last  three  rays  divided;  caudal 
2.27,  narrow,  rounded;  anal  similar  to  soft  doj-sal;  ventrals  5,  very 
small;  pectorals  2.27,  small. 

Color  in  alcohol:  Ground  color  purplish  brown  with  yellowish 
gray  mottlings;  distal  portion  of  vertical  fins  dark  purplish  brown, 
with  light  edging;  dorsal  surface  of  tongue  with  gray  and  brownish 
mottlings;  peritoneimi  white. 

2VjP«-— -Cat.  No.  70268,  U.S.N.M.,  6.6  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5442  (lat.  16°  30'  36"  N.;  long.  120°  1 1'  06'' 
E.),  Lingayen  Gulf,  west  coast  of  Luzon,  at  a  depth  of  45  fathoms, 
on  a  bottom  of  coral  sand. 
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Family  CERATIIDJE. 
DGHMATIAS  Smith  and  Hadcllffey  ne^/v  genus. 

Body  short,  deep,  compressed,  sKghtly  elevated.  Head  large, 
subquadrangular,  a  long,  deep,  longitudinal  trough  on  forehead;  snout 
broad  and  blimt;  mouth  moderate,  nearly  horizontal,  the  mandible 
projecting  but  slightly,  bearing  a  strong  bifid  spine  at  its  posterior 
end;  teeth  depressible,  cardiform,  mainly  in  one  row;  vomerine 
teeth  present;  no  palatine  teeth;  eyes  lateral.  Illicium  short,  two- 
jointed,  the  basal  joint  procumbent;  a  second  nonfunctional  dorsal 
spine  on  head,  entirely  concealed  by  skin,  soft  dorsal  and  anal  mod- 
erate, more  or  less  hidden  by  skin;  caudal  large;  ventrals  absent. 
Skin  naked,  very  loose,  and  soft.  GiQ-openings  large,  below  axil  of 
pectorals.         • 

This  genus  appears  to  be  more  closely  related  to  Dohpichthys  of 
Gktrman  than  to  any  of  the  other  ceratiids.  The  form  of  head  and 
body  and  of  the  iUicium  and  the  better  developed  fins  are  distinctive. 

Type  species. — Dermatias  platynogaster. 

DBRMATIAS  PLATYNOGASTER  Smith  and  RadcUffe,  new  spedet. 

Plate  17,  fig.  3. 

Dorsal  i-(i)-7;  caudal  9;  anal  4;  pectoral  15. 

General  form  compressed,  irregular,  dorsal  surface  with  slight 
curvature,  ventral  surface  greatly  decurved,  the  very  large  stomach 
hanging  down  hke  a  great  pouch;  head  large,  subquadrangular, 
ridged,  its  length  measured  to  anterior  margin  of  gill-opening  2.14 
(2.90  in  total  length);  body  compressed,  depth  when  stomach  is 
empty  1.55  (2.10  in  total  length);  caudal  peduncle  very  deep,  depth 
2  in  head;  eye  minute,  buried  beneath  a  circular  patch  of  transparent 
unpigmented  skin,  situated  in  a  broad  depression  between  supra- 
orbital ridge  and  premaxillary,  its  diameter  6.66  in  snout;  snout  3.19, 
truncate  at  tip,  as  broad  as  long;  mouth  moderate,  nearly  horizontal; 
maxillary  1.91,  reaching  considerably  beyond  vertical  from  posterior 
margin  of  eye;  mandible  1.48,  projecting  but  slightly,  a  fleshy  knob 
below  tip,  posteriorly  ending  in  a  stout  bifid  spine,  the  larger  sprnule 
curved  outward;  nasal  tube  elongate,  below  level  of  eye,  on  anterior 
prolongation  of  supraorbital  ridge;  interorbital  4.85,  deeply  concave, 
the  longitudinal  trough  extending  from  tip  of  snout  nearly  to  occiput; 
a  preorbital  knobhke  structure,  covered  by  skin,  lies  in  front  of  nasal 
tube,  a  strong  trenchant  ridge  extends  backward  over  eye,  ending 
in  a  stroi^  outwardly  curved  spine;  teeth  in  jaws  mainly  in  one 
row,  depressible,  cardiform,  those  in  upper  jaw  quite  irregular;  a 
stout  canine  on  each  side  of  vomer;  skin  of  head  and  body  smooth; 
gill-opening  re|presented  by  a  broad  curved  slit,  lying  below  base  of 
sctoral. 
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Ulicium  jointed,  base  being  between  eyes,  basal  joint  almost  entirely 
concealed,  rodlike,  procumbent,  reaching  nearly  to  tip  of  snout, 
distal  joint  free,  2  in  head,  the  bulblike  tip  surmounted  by  many 
short,  fingerlike  filaments;  second  dorsal  spine  entirely  concealed  by 
skin,  its  base  rmidway  between  tip  of  snout  and  gill-opening,  its  tip 
recurved,  attached;  second  dorsal  elongate,  scarcely  separated  from 
caudal,  its  rays  simple,  all  but  tips  concealed  by  skin;  caudal  base 
very  broad,  rays  well  separated,  distal  margin  rounded;  anal  similar 
to  second  dorsal;  membrane  connecting  caudal  rays  and  tips  of 
dorsal  and  anal  rays  very  thin,  transparent;  ventrals  absent;  pec- 
torals 1.97,  rather  smaU,  on  level  with  mouth. 

Color  in  alcohol:  Groimd  color  seal  brown,  darkest  on  belly;  caudal 
light  gray,  other  fins  body  color;  distal  ^int  of  first  dorsal  sprue 
blackish  mesially,  bulb  white  with  darker  shades  underneath,  fila- 
ments white,  tipped  with  black;  peritoneum  brownish  black;  stom- 
ach mouse  gray,  dotted  with  darker;  inside  of  mouth  with  brownish 
shades. 

Type.—CBLt.  No.  70269,  U.S.N3f.,  18.2  cm.  in  length,  taken  with 
a  beam  trawl  at  station  5463  Oat.  13^  40'  57"  N.;  long.  123°  57'  45" 
E.),  near  Sialat  Point  Light,  east  coast  of  Luzon,  at  a  depth  of  300 
fathoms. 

Fanuly  OGCOCEPHALIDiE. 


MALTHOPSIS  OCELLATA  Smith  uid  RaddUte^  asv  ipecieB. 
Plate  18,  fig.  1;  plate  19,  fig.  1. 

Dorsal  5;  caudal  9;  anal  2;  pectoral  12;  ventral  5. 

Head  large,  triangular,  broader  than  long,  measured  to  gill-open- 
ing 1.88  (2.34  in  total  length),  breadth  at  base  of  spiue  at  angle  equal 
to  its  distance  from  tip  of  rostral  spine,  1.65  in  body;  rostral  angle 
about  72°;  body  conical,  tapering,  depth  6.30;  caudal  peduncle  slen- 
der, depth  7,  length  3.36;  eye  4.66,  large,  lateral;  snout  measured  to 
tip  of  rostral  spine  6.46;  mouth  small,  gape  4.66;  jaws  subequal; 
anterior  nostril  circular,  posterior  large,  slitlike;  interobital  7,  con- 
cave; skin  of  dorsal  surface  with  many  small  dermal  ossicles,  some  of 
these  enlarged,  platelike,  quite  regular  in  their  arrangement,  the 
median  dorsal  row  especially  well  developed  and  becoming  double 
within  an  eye  diameter  of  eye  and  posteriorly  near  insertion  of 
dorsal;  there  are  three  rows  of  dermal  plates  along  edge  of  disk, 
the  upper  row  dilated  near  eye,  thence  curved  downward  to  maxil- 
lary; the  second  extends  to  gape  of  mouth,  the  third  meets  its  fellow 
below  tip  of  mandible;  two  well-developed  rows  along  ventral  sur- 
face behind  vent,  not  interspersed  with  small  ossicles;  an  area  on 
either  side  of  this  row  mesially  in  which  the  ossicles  are  scattered  or 
absent ;  on  ventral  surface  a  region  in  front  of  ventrak,  from  between 
ventrals  backward  on  either  side  of  vent  to  posterior  edge  of  disk 
with  small  dermal  plates,  rest  of  ventral  surface  of  disk  naked;  ros- 
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tral  spine  short,  nearly  horizontal;  spiny  structure  at  angle  extending 
outward  at  right  angles  to  axis  of  body,  covered  with  ossicles,  a  well- 
developed  spine  at  its  tip  directed  forward. 

Rostral  tentacle  short,  dilated  at  tip;  dorsal  3.83,  base  very  short, 
scarcely  more  than  half  diameter  of  eye;  caudal  2.21,. rounded;  anal 
3.50,  base  not  equal  to  diameter  of  pupil;  ventrals  equal  to  caudal; 
pectorals  beyond  wrist  2.40. 

Color  in  alcohol:  Groimd  color  above  wood-brown,  with  8  black 
rings  on  each  side  median  line  of  head;  ventral  surface  cream-buff; 
dorsal  dusky,  other  fins  very  light  cream-buff,  almost  white;  peri- 
toneum silvery. 

Type.— €at.  No.  70270,  U.S.N.M.,  9.8  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5383  (lat.  12°  03'  30"  N.;  long.  124°  03'  36" 
E.);  between  Samar  and  Masbate,  at  a  depth  of  136  fathoms,  on  a 
bottom  of  hard  sand. 

This  species  is  distinguished  from  Jf.  lutea  (pi.  18,  fig.  2;  pi.  19, 
fig.  2)  by  the  better  development  of  the  dermal  plates,  which  are 
larger  and  arranged  with  greater  regularity ;  plates  on  ventral  surface 
of  disk  confined  to  restricted  areas,  rest  of  surface  smooth;  the 
rostral  spine  is  relatively  shorter;  spine  at  posterior  angle  of  disk 
directed  outward,  with  a  forward  projecting  spinule  at  tip.  In 
M.  triaTigularis  (pi.  18,  fig.  3;  pi.  19,  fig.  3)  there  are  more  large 
dermal  plates  scattered  over  surface  of  disk,  those  on  ventral  surface 
much  enlarged,  the  region  lying  between  vent  and  ventrals  entirely 
paved;  rostral  spine  directed  upward,  spine  at  posterior  angle  ending 
in  four  transparent  spinules. 

This  is  the  most  abundant  species  in  the  collection,  taken  at  depths 
of  38  to  425  fathoms.  All  of  the  adult  specimens  have  the  black 
rings  on  dorsal  surface;  the  young  do  not,  though  many  of  them 
possess  brown  markings.  An  isopod  infests  the  branchial  region 
just  inside  aperture  of  several  specimens. 

Color  in  life  of  a  specimen  7.2  cm.  in  length  from  station  5315: 
Cinnamon  brown  with  a  series  of  three  or  four  black-rimmed  ocelli, 
scarcely  as  large  as  pupil,  on  either  side  of  median  ridge;  other  areas 
of  darker  brown  present,  this  giving  an  obscure  mottled  effect;  ven- 
tral region  in  front  of  pectorals  and  ventrals  reddish  brown. 

HAUCBCBTUS  RBTICULATUS  Smith  and  SadcUfle.  new  ipedeB. 
Plate  20,  fig.  2;  plate  21,  fig.  2. 

Dorsal  3;  caudal  9;  anal  4;  ventral  5;  pectoral  12. 

Head  broader  than  long,  depressed,  anterior  mai^in  broadly 
rounded,  length  measured  to  anterior  margin  of  gill-opening  1.97, 
breadth  1.33,  depth  2.75  in  its  length;  body  short,  tapering,  length 
exclusive  of  caudal  2.03;  eye  6.60,  small;  snout  7.32;  mouth  snudlf 
jaws  subequal;  viUifoim  bands  of  teeth  on  jaws,  vomer,  palatinos 
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and  tongue;  maxillary  5.50;  nostrils  small,  in  front  of  rostrum, 
anterior  with  a  low  rim  or  tube;  inter  orbital  6.71,  not  as  wide  as 
horizontal  diameter  of  eye,  flattened,  a  slight  ridge  over  each  eye; 
rostrum  slightly  arched,  scarcely  projecting  beyond  anterior  margin 
of  eye;  tentacular  cavity  small,  its  width  scarcely  more  than  half 
diameter  of  eye,  illicium  with  lower  lobes  imited,  upper  lobe  narrow, 
bifurcate;  rostral  spine  obsolete;  lateral  spines  at  angle  of  disk 
small,  armed  with  small  spinules;  tubercles  on  sides  of  disk  and  on 
body  of  moderate  size,  platelike,  those  on  dorsal  and  ventral  surface 
of  disk  small,  like  shagreen;  lateral  row  of  plates  on  disk  armed  with 
small  spinules;  gills  two,  as  in  MdUhopsis, 

Dorsal  represented  by  three  small  rays,  its  origin  considerably 
nearer  tip  of  caudal  than  tip  of  snout;  caudal  2.54,  well  developed; 
anal  small,  its  base  entirely  behind  base  of  dorsal;  ventrals  3.30, 
moderate;  pectorals  2.27,  short. 

Color  in  alcohol:  Groimd  color  light  olive  brown,  crossed  by 
narrow  light-colored  reticulating  lines,  bars,  and  spots;  ventral 
surface  and  fins  cream  buff. 

Color  in  life:  Pale  olive  with  a  reddish  wash,  reticulating  lines 
white. 

Type. — Cat.  No.  70271,  U.S.N.M.,  7.8  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5118  (lat.  13°  48'  46"  N.;  long.  120"*  41'  51" 
E.),  off  Sombrero  Island,  southern  Luzon,  at  a  depth  of  159  fathoms, 
on  a  bottom  of  dark  green  mud. 

This  species  is  easily  distinguished  from  H.  ruber  (pi.  20,  fig.  3; 
pi.  21,  fig.  3)  by  the  broader,  more  blimtly  rounded  and  depressed 
disk  (in  individuals  of  the  same  length  the  disk  in  H.  rvher  is  only 
about  three-fourths  as  wide  as  in  this  species).  The  dorsal  consists 
of  two  or  three  small,  slender  rays.  In  our  examples  of  H.  ruber  no 
rays  are  visible  on  the  surface.  Brauer,^  however,  records  specimens 
having  two  or  three  small  dorsal  rays. 

There  are  five  examples  in  the  collection  5.4  to  7.8  cm.  in  length 
from  depths  of  159  to  200  fathoms. 

SALIBXnt>PSIS  VBRMXCULARIS  Smith  and  RadcUfle,  naw  apaciaa. 
Plate  20,  fig.  1;  plate  21,  fig.  1. 

Dorsal  5;  caudal  9;  anal  4;    ventral  5;  pectoral  15. 

Head  broad,  depressed,  subcircular,  length  measured  to  anterior 
margin  of  gill-opening  1.73,  breadth  1.56,  depth  2.92  in  its  length; 
body  short,  slender,  tapering,  its  length  exclusive  of  caudal  2.38; 
eye  6.30,  small;  snout  6.10;  mouth  moderate,  jaws  subequal;  narrow 
bands  of  villiform  teeth  on  jaws,  palate  and  tongue  edentulous; 
maxillary  4.30;  nostrils  moderate,  lying  in  a  depression  on  lower 

1  Bnner,  Die  Tiefsee-Ftoche,  1900,  P>  337. 
20441*— Proc.N.M.voL42— 12 ^14 
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anterior  margin  of  rostrum,  anterior  with  a  raised  margin,  the  two 
separated  by  a  very  thin  membrane;  interorbital  7,  flat,  narrower 
than  eye;  rostrum  arched,  projecting  beyond  jaws  for  a  distance 
equal  to  two-thirds  diameter  of  eye;  tentacular  cavity  large,  as  wide 
as  eye,  illicium  protractile,  ending  in  two  large  globular  lobes  and  a 
narrow  bifurcate  structure;  rostral  spine  moderate,  pointing  obliquely 
upward  and  forward;  dorsal  surface  with  stellate  tubercles,  each 
capped  with  a  long  slender  spine;  scattered  among  the  larger  tuber- 
cles are  smaller  ones;  the  lai^  tubercles  on  the  sides  of  the  disk 
are  capped  with  bifid  or  trifid  spinules;  ventral  surface  of  disk  naked 
except  for  a  few  tubercles  on  area  between  base  of  pectorals  and  vent; 
gills  two. 

Dorsal  weU  developed,  its  origin  midway  between  middle  of  eye 
and  tip  of  caudal,  longest  ray  3.47;  caudal  2.15,  margin  rounded; 
origin  of  anal  under  posterior  base  of  dorsal,  longest  ray  3.31 ;  ventrals 
2.60;  pectorals  2.15. 

Color  in  alcohol :  Ground  color  olive  gray  with  olive  vermiculations ; 
no  vermiculations  on  ventral  surface. 

Color  in  life:  Ground  color  bottle  green  tinged  with  olivaceous, 
vermiculations  dusk^. 

Type.— CdLt.  No.  70272,  U.S.N.M.,  8  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5366  Gat.  IS"*  44'  24"  N.;  long.  120^  46'  30" 
E.),  in  Balayan  Bay,  Luzon,  in  214  fathoms. 

DIBRAITCHnS  STBLUFBR  Smith  uid  RadcUfle,  new  ipecieB. 
Plate  22,  fig.  2;  plate  23,  fig.  2. 

Dorsal  6;  caudal  9;  anal  4;  ventral  6;  pectoral  16. 

Head  not  as  broad  as  long,  elliptical,  disk  moderately  arched, 
length  measured  to  anterior  margin  of  gill-opening  1.82,  breadth  1.92, 
depth  2.30  in  its  length;  body  moderate,  tapering,  length  exclusive 
of  caudal  2.22;  eye  6.58  in  head,  1.57  in  interorbital;  snout  4.88; 
mouth  moderate,  jaws  subequal;  narrow  bands  of  villiform  teeth 
on  jaws;  palate  and  tongue  edentulous;  maxillaiy  3.90;  nostrils 
large,  a  thin  membranous  arch  separating  the  twa  apertures;  inter- 
orbital 3.54,  broad,  flat;  rostrum  high,  scarcely  projecting  beyond 
jaws,  its  edges  vertical;  tentacular  cavity  large,  higher  than  wide, its 
height  equal  to  diameter  of  eye;  iUicium  protractile,  ending  in  two 
large  globular  lobes  and  a  narrow  bifurcate  lobe;  dorsal  surface  cov- 
ered with  stellate  tubercles,  those  on  anterior  part  of  head  and  sides 
of  body  largest,  each  capped  with  a  long  slender  spine,  those  on  sides 
of  disk  bifid,  rostral  spine  and  spines  at  angles  of  disk  small,  not  much 
larger  than  those  along  sides  of  disk,  those  on  ventral  surface  small, 
scattered;  gills  two. 

Fins  weU  developed;  insertion  of  dorsal  midway  between  tip  of 
rostrum  and  tip  of  caudal,  longest  dorsal  ray  3.54;  caudal  2.05  (4.73 
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in  total  length),  elongate,  margin  rounded;  anal  3.54,  its  insertion 
under  or  slightly  behind  posterior  base  of  dorsal;  ventrals  2.93; 
pectorals  1.85,  reaching  nearly  to  caudal. 

Color  in  alcohol:  Dusky  olivaceous;  caudal  margined  with  blackish 
above  and  below,  basal  portion  of  median  rays  white,  becoming 
sepia  distaUy;  other  fins  brownish  black. 

Type. — Cat.  No.  70273,  U.S.N.M.,  9  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5660  Oat.  5^  36'  30''  S. ;  long.  120°  49'  00"  E.), 
in  Flores  Sea,  off  the  coast  of  Celebes,  at  a  depth  of  692  fathoms,  on  a 
bottom  of  gray  mud  and  sand.  * 

From  D.  nasutus  (pi.  22,  fig.  3;  pi.  23,  fig.  3)  this  species  differs 
in  having  the  disk  narrower,  much  more  elevated  and  heavier,  and 
the  framework  much  less  cartilaginous. 

DIBRANCHUS  SIMULUS  Smith  and  RadcUfle,  new  apedefl. 
Plate  22,  fig.  1;  plate  23,  fig.  1. 

Dorsal  6;  caudal  9;  anal  4;  ventral  5;  pectoral  15. 

Head  not  as  broad  as  long,  elliptical;  disk  rather  strongly  arched, 
length  measured  to  anterior  margin  of  gill-opening  1.58,  breadth  1.71, 
depth.  2.56  in  its  length;  body,  exclusive  of  caudal,  2.71,  rather 
short;  eye  5.82,  lateral;  snout  4.55;  mouth  large,  jaws  subequal; 
teeth  on  jaws  villiform;  palate  and  tongue  edentulous;  maxillary 
3.72;  nostrils  conspicuous,  on  anterior  margin  of  rostrum,  a  thin 
membranous  arch  separating  the  two  apertures;  interorbital  3.28, 
broad,  sli^tly  arched;  rostrum  moderate,  projecting  beyond  jaws, 
the  anterior  margin  bent  downward  imtil  the  tentacular  aperture  is 
barely  equal  to  diameter  of  eye,  its  height  being  about  one-half  its 
width;  the  tentacular  cavity  extending  backward  nearly  to  middle  of 
eye;  from  its  posterior  base  springs  the  illiciimi,  which  is  projected 
forward,  reaching  the  tentaciilar  aperture,  tip  trilobate,  each  lobe 
composed  of  a  mass  of  spongy  filaments;  tubercles  stellate,  rela- 
tively small,  imequal,  each  capped  with  a  long  slender  spine;  tuber- 
cles on  rostrum,  sides  of  disk  and  body  not  so  well  developed  as  in 
related  species;  spines  on  rostnun  and  at  angles  of  disk  obsolete; 
ventral  surface  of  disk  naked,  except  for  a  few  small  tubercles  in 
axil  of  pectoral;  tubercles  on  dorsal  surface  of  body  small,  widely 
separated,  a  distinct  naked  area  around  gill-aperture;  gills  two. 

Fins  well  developed;  insertion  of  dorsal  midway  between  anterior 
margin  of  eye  and  tip  of  caudal,  longest  ray  3.42;  caudal  1.95,  distal 
margin  truncate;  base  of  anal  entirely  behind  base  of  dorsal,  longest 
ray  3.72;  ventraJs  3.16,  well  developed;  pectorals  2.05,  tips  reaching 
half  way  between  posterior  base  of  anal  and  base  6f  caudal. 

Color  in  alcohol:  Light  olivaceous;  ventral  surface  white,  washed 
with  vinaceous  buff;  anal,  ventral  and  lower  base  of  pectoral,  white; 
rest  of  fins  dusky. 
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Type. — Cat.  No.  70274,  U.S.N.M.,  8.6  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5283  Gat.  13°  48'  30''  N.;  long.  120°  28'  40" 
E.),  near  Malavatuan  Island,  southern  Luzon,  at  a  depth  of  280 
fathoms,  on  a  bottom  of  dark  gray  sand. 

This  species  agrees  with  Z>.  nudiventer  of  Lloyd  in  having  the  ven- 
tral surface  of  disk  nearly  devoid  of  tubercles,  but  differs  markedly  in 
form.  The  armature  is  weak,  and  the  subopercular  processes  and 
rostral  spine  are  obsolete,  as  in  Dibranchopsis  of  Garman. 

Genus  CCELOPHRYS  Brauer. 

Under  this  genus  we  have  included  those  species  characterized  by 
the  posterior  position  of  the  branchial  aperture  and  short  body; 
the  head  more  arched  and  less  disk-like  than  in  the  typical  Dibranr- 
cJius;  the  tubercles  in  most  species  small,  prickle-like,  giving  the  fish 
a  furry  appearance;  the  ventrals  small.  Its  differences  from  Dibran- 
chu8  are  so  slight  as  to  suggest  the  necessity  of  degrading  it  to  sub- 
generic  rank.  Dibranchua  micropus  Alcock  (pi.  26,  fig.  1 ;  pi.  27,  fig.  1) 
should  be  included  in  the  genus. 

COBLOPHRTS  MOLLIS  Smith  and  lUdcIIfle,  new  spedM. 
Plate  24,  fig.  1;  plate  26,  fig.  5;  plate  27,  fig.  5. 

Dorsal  6;  caudal  9;  anal  4;  ventral  5;  pectoral  15. 

Head  large,  subcircular,  its  length  measured  to  anterior  margin  of 
gill-opening  1.38,  breadth  equal  to  length,  depth  2.10  in  its  length; 
body  short,  slender,  tapering;  length  exclusive  of  caudal  3.63;  eye 
4.66,  large;  snout  3.50,  broad;  mouth  large,  nearly  horizontal,  jaws 
subequal;  teeth  in  jaws  villiform;  palate  and  tongue  edentulous; 
maxillary  3;  nostrils  small,  on  side  of  rostrum  opposite  middle  of 
eye;  interorbital  3,  broad,  depressed;  rostrum  depressed,  truncate; 
tentacular  cavity  as  wide  as  interorbital,  low,  and  shallow;  illicium 
pro  tactile,  tipped  with  two  lateral  lobes  and  a  broad,  fleshy  flap  above; 
tubercles  small,  closely  packed,  apical  prickles  elongate;  those  along 
edge  of  disk  Y-shaped;  tubercles  on  ventral  surface  slightly  smaller, 
apical  prickles  shorter. 

Insertion  of  dorsal  nearer  tip  of  snout  than  tip  of  caudal,  rays  very 
slender;  caudal  2.10,  narrow;  base  of  anal  not  entirely  behind  base 
of  dorsal,  rays  slender;  ventrals  6.23,  very  small;  pectorals  2.47, 
more  than  double  the  length  of  ventrals,  tips  reaching  beyond  base 
of  caudal. 

Color  in  alcohol:  Cream  white;  edges  of  disk,  margin  of  gill-opening, 
lower  base  of  pectorals  dusky  black;  ventrals  blackish,  tips  whitish. 

Type. — Cat.  No.  70276,  U.S.N.M.,  3.9  cm.  in  length,  taken  with  a 
beam  trawl  at  station  6348  (lat.  10°  57'  45"  N.;  long.  118°  38'  15" 
E.),  in  Palawan  Passage,  at  a  depth  of  375  fathoms,  on  a  bottom  of 
coral  sand. 
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CCBLOPHRYS  ARCA  Smith  and  Radcllfle,  new  ipeclet. 
Plate  24,  fig.  2;  plate  26,  fig.  4;  plate  27,  fig.  4. 

Dorsal  5;  caudal  9;  anal  4;  ventral  5;,  pectoral  15. 

Head  box-shaped,  widest  in  front  of  pectoral  base,  strongly  arched, 
length  measured  to  anterior  mai^in  of  gill-opening  1.23,  breadth 
1.47,  its  depth  1.71  in  its  length;  body  very  short,  the  whole  fish 
having  the  general  appearance  of  some  of  the  trunk-fishes;  length  of 
body  exclusive  of  caudal  5.36;  eye  5.33,  large,  lateral;  snout  4.80, 
broad;  mouth  large,  slightly  oblique,  jaws  subequal;  villiform  teeth 
on  jaws;  palate  and  tongue  edentulous;  maxillary  3;  nostrils  prom- 
nent,  on  level  of  lower  half  of  eye,  anterior  aperture  tubular,  posterior 
slit-like;  interorbital  2.28,  broad,  depressed,  extending  obliquely 
downward  to  broad  truncate  margin  of  rostrum;  incised  truncate 
front  margin  of  rostrum  in  vertical  to  tip  of  jaws,  angles  projecting 
slightly;  the  low  tentacular  cavity  wider  than  eye,  extending  back- 
ward to  posterior  margin  of  pupil;  iUicium  short,  protractile,  reaching 
scarcely  more  than  half  way  to  aperture,  median  lobe  ending  in  a 
bifurcate  tip;  tubercles  stellate,  fewer  than  in  related  species,  the 
prickles  being  so  much  farther  apart  that  the  furry  appearance  is 
largely  lost;  prickles  on  lateral  plates  mostly  bifid,  those  on  ventral 
surface  small,  separate. 

With  the  exception  of  the  ventrals,  the  fins  are  well  developed; 
insertion  of  dorsal  midway  between  posterior  margin  of  eye  and  tip  of 
caudal,  longest  ray  3.87;  caudal  2.28,  mai^in  rounded;  anal  scarcely 
separated  from  caudal,  longest  ray  3.87;  ventrals  6.86,  poorly  devel- 
oped, less  than  a  third  of  the  length  of  pectorals;  pectorals  2.18. 

Color  in  alcohol:  Creamy;  tubercular  spines  along  edge  of  disk  and 
basal  two-thirds  of  ventrals  blackish. 

Type. — Cat.  No.  70276,  U.S.N.M.,  4.1  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5295  (lat.  13°  33'  15"  N.;  long.  121°  E.),  in 
Verde  Island  Passage,  near  Escarceo  Point,  at  a  depth  of  231  fathoms, 
on  a  bottom  of  gray  sand. 

CCBLOPHRTS  BREVIPBS  Smith  md  Radcllfle,  new  tpedfli. 
Plate  25,  fig.  2;  plate  26,  fig.  2;  plate  27,  ^g.  2. 

Dorsal  6;  caudal  9;  anal  4;  ventral  5;  pectoral  13. 

Head  long,  strongly  arched,  greatest  breadth  equaling  the  greatest 
depth,  length  measured  to  anterior  margin  of  gill-opening  1.24, 
breadth  1.80;  body  very  short,  length  exclusive  of  caudal  4.62;  eye 
4.83,  large,  lateral;  snout  4.14,  narrow;  mouth  large,  horizontal, 
jaws  subequal;  villiform  teeth  on  jaws;  palate  and  tongue  edentulous; 
maxillary  3.22;  nostrils  well  developed,  on  level  with  lower  half  of 
eye,  apertures  separated  by  a  thin  membranous  skin;  interorbital 
2.90,  convex;  tentacular  aperture  large,  nearly  as  high  as  long,  its 
width  equaling  horizontal  diameter  of  eye,  cavity  spacious,  extend- 
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ing  backward  to  posterior  margin  of  eye;  the  trilobate  tip  of  illicium 
entirely  closing  tentacular  aperture,  the  two  lower  lobes  thick  and 
fleshy,  the  upper  thinner,  membranous,  with  a  series  of  short  fila- 
ments along  its  outer  edge;  skin  soft,  covered  with  small  prickles. 

Insertion  of  dorsal  nearer  tip  of  caudal  than  posterior  margin  of 
eye,  its  base  nearly  reaching  base  of  caudal;  caudal  1.93;  anal  small, 
its  base  nearly  reaching  base  of  caudal;  ventrals  6.44,  small,  slightly 
more  than  one-third  length  of  pectorals;  pectorals  2.23. 

Color  in  alcohol:  Anterior  half  of  head,  body  behind  gill-openings, 
vertical  fins  and  pectorals  cream  color;  rest  of  head  clove  brown,  darkest 
on  ventral  surface;  basal  half  of  ventrals  brown,  tips  white;  a  slight 
brownish  shade  on  anterior  pectoral  rays  distally. 

Type. — Cat.  No.  70277,  U.S.N.M.,  5.1  cm.  in  length,  taken  with  a 
beam  trawl  at  station  6658  Oat.  3^  32'  40''  S.;  long.  120^  31'  30"  E.), 
Gulf  of  Boni,  Celebes,  at  a  depth  of  5 1 0  fathoms,  on  a  bottom  of  gray  mud. 

This  species  closely  resembles  C.  hrevicauddta  of  Brauer,  but  differs 
in  having  the  head  much  shorter  and  deeper.  The  collection  contains 
a  single  other  example  from  station  5238,  east  coast  of  Mindanao, 
taken  at  a  depth  of  380  fathoms,  on  a  bottom  of  green  mud. 

CCBLOPHRT8  OBLOHOA  SmlOi  uid  RidcMHe,  now  ipedeB. 

Plate  25,  fig.  1;  plate  28,  fig.  3;  plate  27,  fig.  3. 

Dorsal  5;  caudal  9;  anal  4;  ventral  5;  pectoral  15. 

Head  narrow,  elongate,  not  disk-like,  nearly  as  high  as  wide, 
length  measured  to  anterior  margin  of  gill-opening  1.55,  breadth  2.93 
(1.89  in  its  length),  depth  2.22  in  its  length;  body  tapering,  its  breadth 
at  giU-opening  about  on&-half  breadth  head  at  base  of  pectoral, 
its  length  exclusive  of  caudal  2.82;  eye  7,  small;  snout  4.90;  mouth 
large,  oblique,  jaws  subequal;  teeth  in  jaws  villiform;  palate  and 
tongue  edentulous;  maxillary  3.26;  nostrils  small,  on  anterior  margin 
of  rostrum  opposite  middle  of  eye;  interorbital  4.23,  broad,  flat; 
rostrum  very  small,  not  elevated;  tentacular  cavity  very  small  and 
shallow,  trilobate  tip  of  illicium  entirely  closing  the  aperture;  tuber- 
cles small,  closely  packed,  each  capped  with  a  long  slender  prickle; 
those  along  maigin  of  disk  bifid  or  multifid;  prickles  so  small  and 
numerous  as  to  give  a  furry  appearance  to  the  skin,  those  on  ventral 
surface  slightly  smatter  than  on  the  dorsal;  subopercular  processes 
and  rostral  spine  obsolete. 

Insertion  of  dorsal  midway  between  tip  of  snout  and  tip  of  caudal, 
rays  very  slender;  caudal  1.63,  margin  slightly  rounded;  anal  base 
entirely  behind  base  of  dorsal;  ventrals  2.72,  small,  about  three-fifths 
length  of  pectorals;  pectorals  1.75,  reaching  base  of  caudal. 

Color  in  alcohol:  Dusky  olivaceous;  fins  with  blackish  margins, 
central  basal  portion  whitish,  except  the  ventrals,  which  are  black. 

T)fpe, — Cat.  No.  70278,  U.S.N.M.,  5.3  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5607  (lat.  0°  04'  00"  S.;  long.  121^  36'  00"  E.), 
near  Binang  Unang  Island,  Gulf  of  Tomini,  Celebes,  in  761  fathoms, 
on  a  bottom  of  fine  sand. 
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(Paqe  199.)    From  the  Type, 


2.  LoPHioDEs  oLivACEUS.    (Paqe  200.)    From  the  Type. 
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.  Antennahius  subteres.   (Paoe  205.1    From  the  Tvpe. 


2.  Amtennarius  bosaceus.    (Paoe  203.1    Fromti 


3.  Dermatias  platvnooaster.    (Paoe  206.>    From  the  Type. 
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1.  CdUOPMRVs  MOLLIS.   (Page  212.)    From  the  Tvpe. 


2.  CuLOPMBYS  ARC*.   (Page  21 3. t    From  the  Type. 
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NAMES  APPLIED  TO  BEES  OF  THE  GENUS  OSMIA, 

FOUND  IN  NORTH  AMERICA. 


By  T.  D.  A.  CoGKEBEix^ 

OJQyt  Univenity  of  Colorado,  Bouldar, 


This  list  is  prepared  in  the  same  maimer  as  the  paper  on  the  genus 
Nomada,  which  appeared  in  these  Proceedings,  vol.  41,  pp.  225-243. 
Our  knowledge  of  Osmia  in  America  has  very  greatly  increased  in 
recent  years,  and  in  the  absence  of  a  catalogue  it  has  been  difficult 
to  keep  the  numerous  species  in  mind.  Friese's  revision  of  the 
MegacfailidsB  of  the  world,  published  in  Das  Tierreich,  November, 
1911,  includes  the  Nearctic  Osmiie,  but  unfortunately  the  manu- 
script was  prepared  ten  years  ago,  and  has  not  been  brought  up  to 
date;  it  thus  falls  very  far  short  of  representing  our  present  knowl- 
edge, aJthough  very  valuable  as  fas  as  it  goes. 

According  to  Titus,^  the  type  of  Osmia  Panzer  is  0.  rufa  (linnffius). 
The  only  American  species  which  he  considers  strictly  congeneric  with 
rufa  are  0.  lignaria  and  0.  propinqua.  The  genus  is  here  interpreted 
in  a  broader  sense,  in  accordance  with  the  more  usual  custom.  Rob- 
ertson divides  Osmia  into  a  number  of  genera,  but  restricts  the  name 
Osmia  to  such  species  as  0.  1>revis,  pumila,  cobdliina,  and  atriverUris, 
applying  the  name  Ceratosmna  (Thomson  1872)  to  the  Osmia,  8.  str.  of 
Titus.  Ashmead,  however,  recognized  Amblys  Klug  (type,  UcomiSf 
which  »ru/a)  as  a  genus  distinct  from  Geratosmia;  he  considered 
Hdicosmia  (the  group  of  0.  a/urvlenta,  bicohr,*  etc.)  to  be  identical 
with  Amhlys. 

The  genus  Osmia  is  very  rich  in  species  throughout  the  tem;^  .  ^we 
portions  of  the  Northern  Hemisphere.  The  American  forms  are 
mostly  blue  or  green,  some  very  brilliant,  while  those  of  Europe  aver- 
age much  darker,  with  a  much  larger  proportion  of  actually  black 

>  Joam.  N.  Y.  Bnt  Soc,  igM,  p.  96. 

*  Apia  Meoior  Bohxank  (-OjihIs  Msolor)  and  Apk  bMor  Fabiioius  (-  MtpaekUe  Neotor)  were  both  pab- 
Uahed  in  1781;  I  do  not  know  whlcb  has  ptkaltj.  Should  Fabridos  have  priority,  then  OtnUa  UooHar 
wooid  beooma  0«iiils  ruKiea  {A^pU  ntftfes  Fooraroy  1786),  whJdi  would  make  0.  ruatka  Cieason  a  homonym. 
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insects.  On  the  other  hand,  the  pubescence  of  the  Old  World  Osmiss 
is  often  very  brightly  colored,  0-  fermgvnea  and  O.  pseudoaurulenta 
from  North  Africa  be'ng  covered  with  deep-red  hair.  The  European 
species  not  rarely  have  red  hair  on  the  abdomen,  while  in  the  Ameri- 
can, if  there  is  such  hair,  it  is  on  the  thorax,  or  mainly  eo  (see  O.  novo- 
mexicana,  O.  cerasi). 

A  species  of  Osmia,  agreeing  with  the  description  of  0.  texaiut 
Cresson,  was  taken  by  Prof.  C.  H.  T.  Townsend  on  the  Rio  Nautla, 
State  of  Vera  Cruz,  in  the  tropical  part  of  MexicQ. 

SUBGENERA  AND  SEGTIONa 

Centroimla  Robebtson. 

Type. — bwephala.    Also  iucludea  lar$ata. 
XuitliosinU  RoBEBTsoN. 

Type. — madala.    Mandibles  of  female  quadiideDtate. 

QluUlOBIIlia  ROBEBTSON. 

Type.—georgiea.    Mandibles  of  female  with  a  laige  basal  tooth. 
Monilosmla  Robbrtsoh. 

Type.—eanadermt.    Also  includes  chJoropt.    Male  flagellum  moiiilif<»iii. 
Diceiatosmla  Robbbtson. 

Type. — quattidentata.  Ttusand  ^otAosminhavetridentfiteinaiidibleeiDthefemale. 
Leacomls  Robebtson. 

Type. — albivenlrit.    Also  includes  nigriti^a. 

The  above  six,  and  also  Ceratotmia,  are  defined  in  Tians.  Amer.  Eut  Soc.,  1B03, 
pp.  166-166. 
Nothosmia  Ahhhead. 

Type.—diitituaa.    Also  includes  exigva,  according  to  Titus. 
AoanthonnloideB  Ashubad. 

Type. — odtmtoffoiter. 

For  the  above  two  see  Tians.  Amer.  Ent.  Soc.,  1899,  pp.  75-76. 
Uelaaosmla  Scbmikdbxnbcbt  1SS4.    To  this  group  Titus  has  referred  O.  grandior. 
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9reU,  Bull.  Amer.  Mus.  Nat.  Hist,  vol.  22, 1900,  pp.  446-447. 

nell,  Ann.  and  Mag.  Nat.  Hist,  Aug.  1907,  p.  123.    (Bright  gnea  males.) 

rtson.  Trans.  Amer.  Ent  Soc.,  vol.  29, 1903,  pp.  165-166, 170-ITl.     (Species 

srell,  Proc.  Acad.  Nat  Sci.  Phila.,  1897,  pp.  346-347.    (Females  resembling 

TWO.) 

»ell.  Bull.  Sci.  I^ab.  Denison  Voiv.,  vol.  11, 1896,  p.  63.    (Species  of  New 

ico.) 

srell,  Canadian  Entomologist,  April,  1909,  p.  131.    (Males  with  small  joints 

iddle  tani  thickened.) 

srell.  Entomological  News,  June,  1910,  p.  273.    (Females  of  medium  size,  of 

!p  blue  or  purplish  color,  with  the  hair  either  all  black  or  black  with  a  aligiht 

jtture,  easily  overlooked,  of  ligjit) 
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LIST  OF  SPECIES. 

[The  astsrisk  (*)  Indicates  that  the  species  is  in  the  collection  of  the  United  States  National  Mosemn. 
Certain  few  spedmens  sent  to  the  Museum  by  Professor  Cockerell  and  labeled  ''ootypes"  are  considered 
paratypes^  as  Professor  Cockerell  uses  the  name  "cotype"  in  the  sense  which  the  Museum  uses  "paratype." 
A  good  many  of  the  species  in  the  collection  are  homotypes  made  by  Titus,  or  were  determined  by  Professor 
Cockerell.  The  Museum  has  a  goodly  lot  of  unworked  material  in  this  genus,  and  when  this  has  been  deter- 
mined the  number  of  species  in  its  collection  will  be  greatly  increased.  Of  the  167  names  in  the  following 
list,  60  are  represented  by  specimens  in  the  collection.  Of  these  60,  22  an  types  or  paratypes.— 
8.  A.  ROHWXB.] 

In  each  case  the  type-locality  and  collector  of  the  type  is  given,  if  known.    There 
are  also  references  to  the  tables,  numbered  as  in  the  Ust  above. 

*ab]eota  Gresson,  1878.    Colorado  (Ridings).    Tab.  2. 

A  black  species. 
*  abnormls  Gbesson,  1878.    Colorado  (Ridings,  Morrison). 

Male  with  pectdiar  legs,  figured  by  Gresson.    Trans.  Amer.  Ent.  Soc.,  vol.  7, 
p.  105. 
albiventtis  Crksson,  1864.    "Conn.,  New  York,  Penn."    Tab.  4. 

Ventral  scopa  white, 
albolateralis  Cockerbll,  1906.    Florissant,  Colorado  (Cockerell).    Tab.  2. 

Possibly  the  female  of  0,  cyaneonitem, 
aanala  Cockerell,  1907.    Florissant,  Colorado,  Jime  (Rohwer).    Tab.  7. 

Additional  characters;  Canadian  Entomologist,  1910.    p.  312. 
*apzilina  Cockerell,  1907.    Boulder,  Colorado,  April  (W.  and  T.  Cockerell).  Tab.  1. 

Visits  Pidsatilla,  Mr.  S.  A.  Rohwer  took  it  at  Boulder,  May  15, 1908,  at  flowers  of 
Besieya  plantaginea. 

Paratype,—C&t.  No.  11919,  U.S.N.M. 
^^armaticeps  Crbsson,  1878.    Colorado  (Ridings,  Morrison).    Tab.  1,  2. 
axmatioeps  sapeUonis  Cockerell,  1901.    Hill  above  Beulah,  New  Mexico  (Cockerell). 

Female  with  cheeks  very  strongly  and  qmte  closely  punctured ;  mesothorax  strongly 
and  densely  punctured.    Length,  12  mm. 
^  ashmeadil  Titus,  1904.    Dalles,  Oregon. 

Allied  to  0.  odontogaster,  but  the  male  is  larger,  deeper  colored,  and  has  the  antennse 
with  the  scape  black,  the  flagellum  pale  testaceous,  excepting  a  black  tip  to  the 
flattened  last  joint. 

7Vp«.— Cat.  No.  6359,  U.S.N.M. 
^^atriventris  Cresson,  1864.    Connecticut  (E.  Norton).    Tab.  4. 

West  to  Boulder,  Colorado  (S.  A.  Rohwer).    AUied  to  0,  coloradella^  but  clearly 
distinct. 
atrocyanea  Cockerell,  1897.    Olympia,  Washington  State,  July  (Kincaid).    Tab. 
5,8. 

Female  with  hair  of  pleura,  sides  of  metathorax,  and  scutellum  black,  that  on  scu- 
tellum  with  a  few  pale  hairs  intermixed;  head  strongly  blue. 

Also  in  Ormsby  County,  Nevada  (Baker). 
azteoa  Cresson,  1878.    Mexico  (Sumichrast). 

Black;  ventral  scopa  yellow, 
tiaslllssa  Cockerell,  1911.    Claremont,  California  (Baker). 

Magnificent  deep  purple;  pubescence  all  black, 
bella  Cresson,  1878.    Colontdo  (Morrison).    Tab.  3. 

Bright  green. 
bennettae  Cockerell,  1907.    Boulder,  Colorado,  May  (Mrs.  C.  Bennett).    Tab.  3. 

Brilliant  green.    Also  in  California. 
besseysB  Cockerell,  1910.    Boulder,  Colorado  (S.  A.  Rohwer). 
botitena  Cockerell,  1909.    Lee  County,  Texas,  April  (Birkmann). 

Ventral  scopa  yellowish-white.    Allied  to  0.  svbfoMciaJUi. 
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brevlhlita  Cockebell,  1907.    Boulder,  Colorado,  June  (W.  P.  Gockerell).    Tab.  1. 
Possibly  the  female  of  0.  cyaneoniUns. 

*  brevls  Crebson,  1864.    Rocky  Mountains,  Colorado.    Tab.  4. 

Supposed  male;  Proc.  Acad.  Nat.  Sd.  Phila.,  1807,  p.  345.    In  Tab.  4  the  male 
would  run  to  pumikif  but  is  much  laiger,  like  evienaf  but  cheeks  with  some  black 
hairs. 
*bninezi  CockbrelIi,  1897.    Colorado  Springs,  Colorado  (L.  Bruner).    Tab.  1. 
Brilliant  blue-green. 
Male;  Ann.  and  Mag.  Nat.  Hist.,  Oct.,  1908,  p.  330.    The  male  has  much  coarae 

black  hair  on  the  clypeus,  etc. 
A  new  locality  is  Durango,  Colorado,  May  27, 1899  (Oslar). 
7Vp«.— Cat.  No.  6806,  U.S.N.M. 
buoconis  Sat,  1837.    Indiana. 

Same  as  Ashmeadiella  bucconis. 
»bacephala  Cresbon,  1864.    Great  Slave  Lake,  British  America.    Tab.  4. 
*callfonilca  Cre8son,«1864.    Fort  Crook,  California  (H.  Ulke). 
Female  ''shaped  like  0.  liffnaria,  but  is  at  once  distinguished  from  that  species  by 
the  black  pubescence  and  the  shape  of  the  clypeus."    The  clypeus  is  rather 
deeply  emazginate. 
*calla  Cockerell,  1897.    Olympia,  Washington  (Kincaid). 
Bright  green;  pubescence  of  male  nowhere  mixed  with  black. 
Paratype,—Cskt,  No.  6866,  U.S.N.M. 

*  canadensis  Cresson,  1864.    Canada  West  (Wm.  Saunders).    Tab.  4. 
oara  Cockerell,  1910.    Claremont,  California  (Baker).    Tab.  Q. 
casta  Cockerell,  1910.    Claremont,  California  (Baker).    Tab.  8. 

*cerasi  Cockerell,  1897.    Mesilla,  New  Mexico  (Jessie  E.  Casad).    Tab.  6. 
Female  with  hair  of  thorax  above  bright  rust-red ;  tegulae  and  ventral  scopa  bLick. 
Paratype. — Cat.  No.  3708,  U.S.N.M.    This  specimen  was  determined  by  Cockerell 
but  not  designated  as  a  type  by  him.    Titus  considers  it  as  a  paratyi>e. 
^  *chalybea  Smith,  1854.    St.  John's  Bluff,  East  Florida. 

Steel  blue;  margin  of  female  clypeus  lobed  in  middle,  the  apex  of  the  lobe  emar- 

ginate,  margin  on  each  side  of  lobe  crenulated. 
Occurs  in  Texas;  see  Univ.  of  Colorado  Studies,  vol.  5  (1907),  p.  37. 
*clilorops  Cockerell  and  Trrus,  1902.    Trout  Spring,  New  Mexico  (Cockerell). 
Tab.  2. 
Allied  to  0.  canadensia. 

New  description:  Bull.  Amer.  Mus.  Nat.  Hist.,  1906,  p.  448. 
!7Vp«.— Cat.  No.  14480,  U.S.N.M. 
clarescens  Cockerell,  1911.    Claremont,  California  (Baker). 
Female  with  ventral  scopa  black;  hair  of  pleura  and  metathorax  white;  legs 
metallic. 
*cobaltina  Cresson,  1878.    ''Nevada,  California  (H.  Edwards,  Behrens).''  Tab.  4. 
Brilliant  deep  blue  or  purple. 
Baker  has  taken  it  at  Claremont,  California, 
^cognata  Cresson,  1864.    Illinois  (£.  Norton), 
colllnslfie  Robertson,  1905.    Illinois  (Robertson). 
This  is  the  insect  earlier  described  by  Robertson  as  the  male  of  0.  major, 

*  coloradella  Cockerell,  1906.    Boulder,  Colorado,  June  4  (W.  P.  Cockerell).    Tab.  1. 
Allied  to  C.  atriventris. 

Recent  studies  indicate  that  this  is  apparently  a  variety  of  0.  hesperella. 
coloradensis  Crbbbon,  1878.    Colorado  (Ridings,  Morrison). 

'  Ventral  scopa  white  or  yellow. '  *    Apical  margin  of  female  clypeus  coarsely  crenu- 

ated.   Also  found  in  Ormsby  County,  Nevada  (Baker),  and  at  Peachland,  British 

olumbia,  Aug.  2  and  6, 1909  (J.  B.  Wallis).    It  is  doubtful  whether  0.  hypochry- 

a  rohweri  can  be  sepaiated  from  thb;  spedmenB  from  Flagstaff,  Arizona,  are 

itermediate. 
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conjimota  CbessoNi  1864.    Ck)niiecticut  (E.  Norton). 
Punctures  of  female  abdomen  much  stronger  and  less  dense  than  in  0.  albiventn's. 
Ventral  scopa  white, 
oonjonctoides  Robebtson,  1893.    Citrus  County,  Florida  (Robertson). 
Male  zesembles  conjunda,  having  the  same  two  tubercles,  one  above  the  other,  on 
front;  but  lateral  teeth  of  sixth  segment  broad  and  obtuse  and  produced  down- 
wards (acute  in  conjuncta). 
oopelandloa  Cockbrell,  1908.    Copeland  Park,  Colorado  (Rohwer). 
Small  black  species  with  white  scopa;  abdomen  slightly  metallic.    It  is  not  unlike 
0.  abjecta,  but  smaller,  and  easily  separated  by  the  scopa,  which  in  ahjeda  is 
reddish-black.    There  is  a  superficial   resemblance  to   0.  inaularis  Schmkn. 
fiom'tfallotca. 
oordata  Robebtson,  1902.    Illinois  (Robertson).    Tab.  4. 
"May  be  the  male  of  0.  brevis^*  (Robertson),  but  later  Robertson  found  the  female, 
which  proves  it  to  be  quite  distinct,  the  ventral  scopa  being  yellowish.    The 
male  has  the  first  ventral  segment  of  abdomen  emaiginate. 
cressonil  Dalla.  Tobbe,  1896. 
Same  as  conjuncta;  the  name  was  proposed  by  Dalla  Torre  for  qiiadndmtata  Creason, 
not  of  Dum^ril,  1860.    Dimi^ril's  insect,  was  described  under  Phyllotomay  and 
appears  to  be  of  doubtful  identity. 

*  oyanella  Cockbrell,  1897.    Olympia,  Waehington  State,  May  (Eincaid). 
Female  about  9  mm.  long,  very  broad,  with  laige  subquadiate  head. 
l)fpe,-^&t.  No.  6364,  U.S.N.M. 

*  cyaneonlteiis  Cogkebell,  1906.    Florissant,  Colorado  (Rohwer).    Tab.  1,  2. 
A  new  locality  is  Durango,  Colorado,  June  7, 1898  (Oslar). 

*  davidsoniella  Cogkebell,  1905.    Los  Angeles,  California  (Davidson). 
Male  steel-blue,  a  little  over  8  mm.  long;  antennae  black. 

7Vp<J.— 14479,  U.S.N.M. 
*den8a  Cbesson,  1864.    Pikes  Peak,  Colorado.    Tab.  1, 5. 

The  color  of  the  female  abdomen  resembles  that  of  hendenoni;  but  hair  of  pleura  is 
white  (black  in  hendenoni). 

Additional  details:  Univ.  of  Colorado  Studies,  vol.  5  (1907),  p.  38. 
*di8tinota  Cbesson,  1864.    Connecticut  (£.  Norton). 

Ventral  scopa  white ;  female  broader  and  more  robust  than  cdbiventris  or  amjtmcta, 

*  dubla  Cbesson,  1864.    Pikes  Peak,  Colorado. 
Resembles  0.  atriverUris.    Ventral  scopa  black. 

The  fossil  ^^Osmia"  dubia  Germar  1849,  was  described  as  Apiaria  dubiaf  and  the 
reference  to  Osmia  by  Giebel  (1856)  is  probably  erroneous.    Hence  I  think  Cree- 
son's  name  for  our  species  may  remain. 
edntt  Cogkebell,  1907.    Boulder,  Colorado,  May  (Edna  Baker).    Tab.  3. 
enena  Cogkebell,  1907.    Florissant,  Colorado,  June  23  (Rohwer). 
Male  resembles  0.  mertennte,  but  antennse  longer,  legs  not  metallic,  abdomen  nar- 
rower and  less  shining,  etc. 
eutrichosa  Cogkebell,  1910.    Steamboat  Springs,  Colorado  (Cockerell). 

Male  with  AO  black  hair  anywhere, 
eztgna  Cbesson,  1878.    California  (Henry  Edwards). 
Very  small.    ''This  is  our  smallest  species"  (Cresson,  1878). 
Titus  refers  this  to  Nothosmia,  and  states  that  Heriades  glaucum  Fowler  is  a  sjmonym. 
•faceta  Cbesson,  1878.    "Can.",  N.  Y.,  Ga."    Tab.  5. 
Allied  to  0.  chalybea. 

Additional  details;  Proc.  Acad.  Nat.  Sci.  Phila.,  1897,  p.  346. 
Ventral  scopa  black,  but  white  hair  on  lateral  margins  of  abdomen.    Fedor,  Texas 

(Birkmann). 
Kerrville,  Texas,  at  flowen  of  MamMwn  vulffore,  Apr.  12, 1907  (F.  C.  Pntt). 
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fcltl  GocKEBEix,  1911.    Earner,  New  York  (E.  P.  Felt). 

Allied  to  0.  denga, 
flozissanticola  Oockbrell,  1906.    Floiiasant,  Colorado  (Gockerell).    Tab.  2. 
fozi  Cahbron,  1901.    ''Sta.  Fe  Mts,  New  Mexico, "  but  really  Mexican. 

Male  8  mm.,  said  to  be  allied  to  texana  and  subfiuciata;  legs  largely  metallic, 
filgida  Smith,  1854.    Hudson  Bay. 

A  black  species,  the  female  with  a  very  large  head;  ventral  scopa  black. 

Notes  on  type:  Trans.  Amer.  Ent.  Society,  vol.  31,  p.  332. 
*fiilgida  Gresson,  1864.    Rocky  Mountains,  Colorado.    Tab.  1. 

A  bright  green  species. 

Male;  A^n.  and  Mag.  Nat.  Hist.,  Nov.,  1907,  p.  445. 

New  localities  are  Ouray,  Colorado  (H.  F.  Wickham),  Denver,  Colorado  (Oslar), 
and  South  Park,  Colorado  (Oslar.) 
gabrielis  CocKBRBLL,  1910.  San  Gabriel  Mountains,  California,  3,000  feet.  (Grinnell). 

Tab.  8. 
gaillardise  Cockerell,  1906.    Boulder,  Colorado  (W.  P.  Cockerell).    Tab.  1. 

Visits  GaUlardia  in  July.    Ventral  scopa  black. 
*gaadl08a  Cockerell,  1907.    Boulder,  Colorado,  April  (Edna  Baker).    Tab.  3 

Brilliant  golden  green.    Also  at  Florissant;  see  Ann.  and  Mag.  Nat.  Hist.,  Oct., 
1908,  p.  330.    The  male  type  had  the  vertex,  front,  and  thorax  above  with  a 
strong  suffusion  of  coppery-red  or  almost  crimson;  after  four  years,  although  the 
specimen  was  kept  in  the  dark,  this  has  faded  to  golden, 
georgica  Gresson,  1878.    Georgia  (Morrison).    Tab.  4. 

Female  with  clypeus  carinate  and  mandibles  tuberculate;  ventral  scopa  yeUowish. 
gilianun  Cockerell,  1906.    Florissant,  Colorado  (Rohwer).    Tab.  2. 
*globo8a  Gresson,  1864.    Great  Slave  Lake,  British  America. 

A  small  robust  black  species, 
globosiformls  Cockerell,  1910.    Steamboat  Springs,  Colorado  (Cockerell). 

Male  entirely  black  wi^  white  .pubescence. 
*grandlor  Cockerell,  1897.    Oljrmpia,  Washington  State,  May  (Kincaid). 

Resembles  0.  pdscoenns;  clypeus  dull  and  roughened  (in  pasooensis  shiny,  with 
weU-separated  punctures). 

Paratype.—C&t.  No.  6869,  U.S.N.M. 
gxannlosa  Cockerell,  1911.    Mountains  near  Claremont,  CaUfomia  (Baker). 
grindeUe  Cockerell,  1910.    Eldora,  Colorado  (T.  and  W.  Cockerell). 
grinnelli  Cockerell,  1910.    Strawberry  Valley,  San  Jacinto  Mountains,  Califomia 

(Grinnell). 
hendersoni  Cockerell,  1907.    Arapahoe  Peak,  Colorado  (Rohwer).    Tab.  1. 

A  high  alpine  species, 
hesperella  Cockerell,  1906.    Boulder,  Colorado  (W.  P.  Cockerell).    Tab.  1. 

Ventral  scopa  yellowish-white.    Allied  to  0.  alhiventris, 

1  have  taken  it  at  flowers  of  Cimum,  June  26. 
hudsonica  Gresson,  1864.    Hudson  Bay  Territory. 

A  black  species, 
hypochrysea  Cockerell,  1906.    Florissant,  Colorado  (Rohwer).    Tab.  2. 

Ventral  scopa  pale  orange;  anterior  margin  of  clyx)eus  (female)  with  a  median 
tridentate  elevation. 

Also  at  Claremont,  California,  where  it  is  variable  (Baker). 
*  hypochrysea  rohweri  Cockerell,  1907.    Boulder,  Colorado  (Rohwer).    Tab.  1. 

Larger,  with  the  mesothorax  more  sparsely  punctured. 

Also  at  Flagstaff,  Arizona,  at  flowers  of  7m,  June  11, 1909  (F.  C.  Pratt). 

Very  close  to  0.  coUyraderMis  (which  also  occurs  at  Boulder,  collected  by  W.  P. 
Cockerell),  but  the  mesothorax  is  shining  steel  blue  (blue-black  and  dull  in 
colofodenM),  and  sparsely  pimctured  about  the  middle. 

The  two  species  are  very  doubtfully  distinct. 
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hypocrlta  Cockebbll,  1906.    Boulder,  Colorado  (W.  P.  Cockerell).    Tab.  1. 
Looks  like  Monumetha.    The  male,  discovered  by  Oslar  at  Durango,  Colorado,  shows 
that  this  species  must  be  referred  to  Akidamea, 
hypoleuoa  Cockerbll,  1907.    Boulder,  Colorado,  June  (W.  P.  Cockerell).    Tab.  1. 

Perhaps  a  subspecies  of  0.  pentstemonis^  which  occurs  at  higher  altitudes, 
illinoensis  RoBERT80N=;Male  of  cobaltina,  according  to  Robertson;  see  £nt.  News, 
1902,  p.  79. 
In  spite  of  Robertson's  decision,  I  can  haidly  believe  this  is  eohaltina,  which  is  a 

species  of  the  Pacific  coast  region. 
Male  entirely  bright  green,  8  mm.  long;  pubescence  ''white  below,  eefpeciaUy  on 
dypeus,  where  it  is  also  dense,  above  slightly  tinged  with  ochraceous;  on  abdo- 
men short  and  appearing  subfuscous." 
ineioiis  Zbtterstedt,  1838.  A  species  of  northern  and  central  Europe,  said  by 
Friese  (1908)  to  occur  in  Labrador.    Female  9},  male  8  to  9  mm.;  black;  thorax 
and  first  abdominal  segment  of  female  with  fulvous  hair  above, 
inspexgens  Lovell  and  Cookbrell,  1907.    Maine  (Lovell). 
Ventral  scopa  silvery-white,  black  at  apex;  lower  part  of  female  cljrpeus  covered 
with  very  dark  brown  pubescence.    Also  in  Massachusetts. 
Integra  Cresson,  1878.    Colorado  (Morrison). 
Male  steel-blue.    Also  in  New  Mexico. 

At  Claremont,  California,  Baker  has  taken  a  variety  of  the  male  with  the  hair  of 
cheeks  (except  above)  and  of  anterior  legs  black, 
integrella  Cockerell,  1907.    Boulder,  Colorado,  May  (Edna  Baker).    Tab!  7. 

Possibly  a  variety  of  0.  univerntatis. 
*innrbana  Crbbson,  1878.    Colorado  (Ridings,  Morrison). 
Dark  brassy  green  (male). 

Additional  details:  Proc.  Acad.  Nat.  Sci.  Phila.,  1897,  p.  338.    A  variety  (or 
closely  allied  species?)  from  New  Mexico  is  described  in  Psyche,  Dec.,  1901, 
p.  283. 
ixidis  Cockerbll  and  Trrus.    Trout  Spring,  New  Mexico  (Cockerell). 
Male  with  first  ventral  segment  of  abdomen  emaiginate;  sixth  dorsal  entire. 
New  description:  Ent.  News,  Dec,  1903,  p.  233. 
Jtaxta  Cresson,  1864.    Rocky  Mountains,  Colorado. 

Allied  to  0.  Umgula, 
*kincaldli  Cockerbll,  1897.    Olympia,  Washington  State  (Kincaid). 
Brilliant  peacock-green. 
Para/ype.— Cat.  No.  6867,  U.S.N.M. 
* latitarsls  Cresson,  1864.    ''New  York,  Virginia. ' * 

Same  as  biuxphala, 
leonis  Cockerell,  1907.    Boulder,  Colorado,  May  (Edna  BakerV 
•llgnarla  Say,  1837.    Tab.  4,  6. 

Extends  southwest  to  New  Mexico, 
llgnarla  lignariella  Cockerell,  1906.    Romeroville,  New  Mexico  (W.  Porter). 
Female  9}  mm.  long;  pale  hair  on  abdomen  practically  confined  to  first  segment. 
Perhaps  a  distinct  species, 
llgnicola  PROVANCHER,  1882.    Cap  Rouge. 

Same  as  hucepJuila, 
llgnivora  Packard,  1867.    "From  cells  in  maple. ' ' 
Female  about  13  mm.  long;  hair  of  face  below  antennsB  dark  chocolate;  ventral 
scopa  largely  reddish.    See  Univ.  of  Colorado  Studies,  vol.  6  (1907),  p.  37. 
*longnla  Cresson,  1864.    Rocky  Moxmtains,  Colorado. 
Resembles  0.  floristanticola.    Mr.  S.  A.  Johnson  took  it  at  Sapinero,  Colorado, 
July  20, 1908. 
*  lonlslance  Cockerell,  1910.  Mound,  Louisiana  (C.  R.  Jones) .  Subgenus  Qnathosmia. 
Type.— C&t,  No.  13546,  U.S.N.M. 
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major  Robertson ,  1902.    IllinoiB  (Robertson).    Tab.  4. 

Near  to  atriventris,  but  larger;  female  11,  male  10  mm. 
malina  Gockebell,  1909.    Near  Boulder  or  Loveland,  Colorado  (C.  De  Vobb). 

Superficially  like  0.  wilmattXy  but  thorax  above  with  much  more  black  hair,  ocelli 
larger,  face  with  tufts  of  white  hair, 
^mandlbulaxis  Cresson,  1878.    Colorado  (Morrison). 

Female  with  nodose  process  on  mandibles, 
marginlpennis  Cresson,  1878.    Colorado  (Morrison). 

"May  be  the  male  either  of  longula  or  juxta'* (CreBBoo). 
maoia  Cresson,  1878.    California  (Henry  Edwuds). 

Entirely  deep  black,  with  black  hair, 
megaoephala  Cresson,  1864.    Rocky  Moxmtains,  Colorado. 

Resembles  0.  bueephala, 
melanotrioha  Lovbll  and  Cockbrell,  1907.    Maine  (Lovell).    Tab.  1. 

Resembles  0.  atriventru.    Also  in  Colorado, 
mertensle  Cockerbll,  1907.    Florissant,  Colorado,  June  (Rohwer). 

Visits  Merterma. 
metltla  Cockbrell,  1909.    Boulder,  Colwado,  April  17  (G.  M.  Hite).    T^b.  7. 

Visits  Ribes  pumilum, 
•montana  Crbsson,  1864.    Pike's  Peak,  Colarado. 

Male  with  wings  purely  hyaline. 
*naniiU  Cockbrell,  1897.    Seattle,  Washington,  AprU  and  May  (Eincaid). 
*nassa  Cockbrell,  1910.    Claremont,  California  (Baker).    Tab.  8. 

Porolype.— Cat.  No.  13439,  U.S.N.M. 
*]iifoata  Cockerbll,  1909.    Troublesome,  Colorado,  June  (Rohwer). 

Abdomen  of  male  with  a  ventral  tooth.    Allied  to  0.  odontogoiUr  and  0.  athmeadiif 
the  three  forming  the  subgenus  AoatUhosmwides. 

Poralype.— Cat.  No.  14432  U.S.N.M. 
•njgilfrons  Crbsson,  1878.    Colorado  (Morrison).    Tab.  1. 5. 

Hair  of  pleura  black,  of  scutellum  light,  with  at  most  a  few  dark  bain  intennized. 
Extends  to  Washington. 

A  new  locality  is  Durango,  Colorado,  May  26, 1899  (Oalar). 
nJfilfirons  subaustralls  Cockerbll,  1900.    Beulah,  New  Mexico  (W.  Porter).  * 

Female  10  mm.;  anterior  margin  of  clypeus  with  a  broad  shallow  emargination. 
algtitala  Friese,  1902. 

Belongs  to  Leiteosmia,  according  to  Titus,  who  redescribes  the  male;  Ploc.  Ent.  Soc. 
Wash.,  vol.  7,  1906,  p.  157  (as  panmla). 
•noTomezioana  Cockbrell,  1903.    Arroyo  Pecos,  Las  V^gas,  New  Mexico  (W.  P. 
Cockerell).    Tab.  1. 

Also  in  Colorado.    Related  to  0.  grandioT, 

TVpe— Cat.  No.  6362  U.S.N.M. 
obloBga  PROVANCHER,  ISS2.«^  MoTiumetha  alb^from. 

First  described  as  a  MegachiU,  and  name  preoccupied. 
*odontoga*ter  Cockbrell,  1897.    Olympia,  Washington  (Kincaid). 

Resembles  0.  xnurbana;  second  ventral  abdominal  segment  of  male  toothed. 

PartUype.-^'ai.  No.  3709,  U.S.N.M. 
oUvacea  Cockerbll,  1907.    Boulder,  Colorado,  April  (W.  P.  Cockerell).    Tab.  1. 

Female;  Ann.  and  Mag.  Nat.  Ilii^t.,  Aug.,  1907,  p.  127. 

Male  with  hind  ba^i tarsus  toothed. 

A  variety  of  the  male  (variety  a)  with  the  thorax  above  without  black  hain<,  was 
taken  by  Mr.  S.  A.  Rohwer  at  Boulder,  April  14, 1907,  at  flowers  of /{tie*  pumifum. 
parva  pRovAxcnKR,  1^^2.    Canada. 

Same  as  riuj'-Uula. 
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parvula  Dalla  Tobbe,  1896.    (Name  preoccupied.) 

Same  as  niqrituUi, 
pasadense  Gockerell,  1910.    Pasadena,  California  (Grinnell). 
*pasooen8is  Cockbrell,  1897.    Pasco,  Washington,  May  (Kincaid).    Tab.  1. 

Female  about  15  mm.;  hair  of  head  entirely  black,  except  a  yellowish- white  fringe 
on  occipital  margin. 

Para<yp«.— Cat.  No.  6868,  TJ.S.N.M.    Not  labeled  as  a  paratype  by  Cockerell,  but 
determined  by  him. 
pentstemonis  Cockebell,  1906.    Florissant,  Colorado  (Rohwer).    Tab.  1. 2. 

Vifiits  PerUstemcn. 
peimorata  Cockebell,  1910.    Steamboat  Springs,  Colorado  (Cockerell). 

Also  in  New  Mexico.    Female  about  14  mm.  long,  hair  of  head  and  thorax  above 
very  bright  fox  red. 
phacelte  Cookbbbll,  1907.    Ward,  Colorado,  July  (W.  and  T.  Cockerell).    Tab.  1. 
phenaz  Cockebell,  1897.    Mesilla,  New  Mexico,  April  (Jessie  E.  Casad).    Tab.  6. 

Ventral  scopa  pale  fulvo-ochreous;  tegulee  shining  rufotestaceous. 
physarisB  Cockebell,  1907.    Florissant,  Colorado,  June  1  (Rohwer). 

Male  with  sixth  dorsal  segment  entire;  flagelliun  very  strongly  crenulate  beneath, 
pikei  Cockebell,  1907.    Halfway  House,  Pike's  Peak,  Colorado  (Cockerell).    Tab.  1. 

Visits  Salix  at  end  of  May. 
platyium  Cockebell,  1911.    Mountains  near  Claremont,  California  (Baker). 
pogonigexa  Cockebell,  1910.    Strawberry  Valley,  San  Jacinto  Mountains,  California 

(Grinnell). 
*propinqiia  Cbesson,  1864.    Fort  Crook,  California  (H.  Ulke).    Tab.  1. 

Allied  to  0,  lignaria.    Specimens  from  Claremont,  California,  are  in  the  Baker 
collection. 

*  proxima  Cbesson,  1864.    '* Maine  and  Fort  Good  Hope,  Mackenzie  River.  * '    Tab.  1. 
Same  as  atriventris, 

*pmnonim  Cockebell,  1897.    Mesilla  Park,  New  Mexico,  April  (Cockerell).    Tab.  6. 

Ventral  scopa  black  in  middle  and  yellowish-white  at  sides. 

Paratype.-^tLt,  No.  4344,  U.S.N.M. 
pseadamala  Cockebell,  1910.    Steamboat  Springs,  Colorado  (Cockerell). 
(ulsatUlse  Cockebell,  1907.    Boulder,  Colorado,  April  (W.  P.  Cockerell).    Tab.  1. 

Visits  Pulsatilla. 
pnaiila  Cbesson,  1864.    Pennsylvania.    Tab.  4. 
pnxpiuasoens  SifrrH,  1849.    Mistakenly  supposed  to  be  British. 

Same  as  lignaria. 
pnipuea  Cbesson,  1864.    "Conn.,  Penn.,  N.  Jersey. '' 

Distinguished  (female)  by  the  dark  purple  color  and  narrow  whitish  hair-bands  of 
abdomen;  ventral  scopa  black. 

*  pnaiila  Cbesson,  1864.    Pikes  Peak,  Colorado. 

Also  in  New  Mexico, 
pntata  Cockebell,  1910.    Mountains  near  Claremont,  California  (Baker).    Tab.  8. 
qnadzloeps  Cbesson,  1878.    California  (Henry  Edwards).    Tab.  8. 
Resembles  0.  amuuicep9,  but  head  (female)  not  armed  beneath,  and  the  pubescence 
is  entirely  black, 
qnadzldentata  Cbesson,  1878.    New  York  (Comstock).    Tab.  4. 
^iiale  abdomen  quadridentate,  the  two  outer  teeth  being  on  sixth  segment;  front  in 
both  sexes  with  two  tubercles,  one  above  the  other;  ventral  scopa  white.    This 
is  considered  to  be  the  male  of  conjuncta. 

*  itmaleyl  Cocxbbell,  1907.    Boulder,  Colorado,  May  (Edna  Baker). 

Ventral  scopa  orange.    Appears  to  be  a  variety  of  0.  hesperella, 
regulina  Cockebell,  1911.    Claremont,  California  (Baker). 
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remotnla  CocKERBLL,  1911.    Claremont,  California  (Baker).    Subgenus  Szyfhrosmia. 
*iibiflori8  Cockerell,  1900.    Romeroville,  New  Mexico,  April  29  (W.  Porter). 
Tab.  8. 
Female  11  mm.,  dark  shining  blue,  pubescence  all  black,  l^s  blue. 
Allied  to  0.  cohaUinaf  but  much  darker.    Specimens  in  the  Baker  collection  were 
obtained  by  Oslar  at  Santa  Fe,  New  Mexico,  and  Thumb  Butte,  Phoenix,  Prescott, 
and  Copper  Basin,  in  Arizona.    A  species  from  Arizona,  named  by  Titus  in  manu- 
script after  Biedermann,  differs  in  being  green,  but  is  probably  only  a  race.    It 
has  a  broader  abdomen  than  normal  ribiflorU. 
Pcaratype.^C&t.  no.  14473  U.S.N.M. 
*ni8tioa  Cbbbson,  1864.    Easton,  Pennsylvania  (E.  Norton). 
Said  to  be  a  variety  of  0.  albiventria;  tlie  male  has  the  hur  of  thorax  above  bright 
rust-red. 
sancterosse  Cockbbbll,    1910.    Santa    Rosa    Mountains,    California,    7,500    feet 

(Grinnell). 
senecioplilla  Cockbrbll,  1907.    Florissant,  Colorado  (Rohwer). 
Also  in  New  Mexico,  at  11,000  feet.    Third  ventral  abdominal  segment  of  male  with 
a  semicircle  of  long  pale  orange  hairs  in  the  median  emaigination. 
senior  Cockbrbll,  1907.    Boulder,  Colorado,  June  12  (W.  P.  Cockerell).    Tab.  1. 

*  sericea  Crbsson,  1864.    Rocky  Mountains,  Colorado. 

"Somewhat  resembles  0.  purpurea  (male),  but  the  pimctation  of  the  abdomen  is 
finer,  and  the  segments  have  no  appearance  of  an  apical  whitish  fringe  "  (Cresson). 
Abdomen  black,  &iintly  tinged  with  blue  and  purple. 
*8tniiIUma  Smith,  1854.    ''Nova  Scotia;  United  States  (Lieut.  Redman)." 
Closely  resembles  0.  carulescena  of  Europe  and  Asia. 

See  Trans.  Amer.  Ent.  Society,  1905,  p.  332,  for  notes  on  supposed  type,  which, 
however,  does  not  accord  well  with  Smith's  description, 
spollata  Provanchbr,  1888. 

Same  as  Andronicus  cylindricus. 
stasima  Lovbll,  1909.    Rockport,  Massachusetts. 
Female  in  Tab.  4  runs  to  0,  major;  it  is  very  like  similliTna,  but  differs  by  tlie  broader 
fitce  and  absence  of  black  hair  on  vertex  and  clyi>euB.    Middle  tooth  of  mandibles 
is  much  nearer  to  the  outer  than  the  inner  tooth,  as  in  0.  major. 

*  subfasoiata  Crbsson,  1872.    Texas  (Belfrage). 

'' Ventral  scopa  pale  ochiaceous;''  but  white  in  supposed  tyx>e.  See  Univ.  of  Colo- 
rado Studies,  Dec.  1907,  p.  37. 

Sirkmann  has  taken  it  in  Lee  County,  Texas,  at  flowens  of  Phacelia. 

Six  females  from  Terrell,  Texas  (F.  C.  Bishopp),  are  peculiar  for  their  olive-green 
color,  and  seem  to  represent  a  local  race. 

Paratype.—C&t.  No.  1770,  U.S.N.M. 

*  suboxnata  Cockbrbll,  1897.    Olympia,  Washington,  June  (Eincaid). 

Female  14  mm.  long,  pure  black;  hair  of  thoracic  dorsum  black  on  disk  with  a  pale 

band  before  and  behind. 
Paratype.—C&t,  No.  6879,  U.S.N.M. 

*  sabpnzpniea  Cockbrbll,  1897.    Olympia,  Washington,  May  (Eincaid). 

Fem&le  about  14  mm.  long,  dark  steel  blue;  hind  margins  of  abdominal  segments 

2  to  5  each,  with  a  thin  and  narrow,  but  evident,  white  hair-band. 
Paratype.—<}&t,  No.  6873,  U.S.N.M. 
Bubtrevoris  Cockbrbll,  1906.    Near  Lake  George,  Colorado  (Rohwer).    Tab.  2. 
tarsata  Provaxcher,  1888.    Cap  Rouge. 
Belongs  to  Centrosmiaf  according  to  Titus,  who  redescribes  the  male;   Proc.  Ent. 
Soc.  Wash.,  vol.  7, 1906,  p.  158.    It  is  9  mm.  long,  blue-black,  abdomen  shining 
blue,  tarsi  of  middle  legs  deformed  much  as  in  huoRphaia. 
tezana  Crbsson,  1872.    Texas  (Belfrage). 
Male  dark  green  or  blue-green,  with  pale  pubescence;  legs  black. 
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*titii8i  GocKEBE^,  1905.    Los  Angeles,  Califomia  (Davidson). 
Also  in  New  Mexico.    See  Ann.  and  Mag.  Nat.  Hist.,  May,  1907,  p.  369. 
Ventral  scopa  white.    Also  at  Las  Gruces,  New  Mexico  (C.  H.  T.  Townsend). 
3Vp«.— <^t.  No.  14481,  U.S.N.M. 
trevoxis  Oogkebbll,  1897.    Seattle,  Washington,  May  (Ejncaid). 

Female  8  mm.;  hair  of  buce  long,  all  black,  of  thoracic  dorsum  orange-fulvous. 
*tri8teUa  Cockebell,  1897.    Oljrmpia,  Washington  (Kincaid). 
Pubescence  of  face,  vertex,  thoracic  dorsum,  and  ventral  scopa  wholly  black. 
Type.—QsX.  No.  6863,  U.S.N.M. 
universitatiB  Gockbrbll,  1907.    Boulder,  Colorado,  April  (Edna  Baker).    Tab.  7. 
vallioola  GooKBBELL,  1907.    Florissant,  Colorado,  June  (Rohwer). 
Visits  RiJbes.    Superficially  like  0.  mertennsp;  male  flagellum  wholly  dark;   1^ 
strongly  metallic. 
*7loiiia  Cii^ssoN,  1864.    Virginia. 

Same  as  pumila. 
▼IxldimicanB  Cockebell,  1897.    Olympia,  Washington  (Ejncaid). 
Female  brilliant  peacock-green,  with  the  pubescence  entirely  black;   abdomen 
somewhat  elongate  and  nearly  parallel  sided. 
Tlzldior  Cockebell,  1907.    Boulder,  Colorado,  May  (Rohwer). '  Tab.  1. 
Allied  to  0.  marginipennis. 

Also  from  Chimney  Gulch,  Colorado,  May  9, 1899  (Oslar). 
Tlzidls  Cbesbon,  1864.    Rocky  Mountains,  Colorado. 

Same  Mfvlgida^  or  possibly  a  distinct  but  very  closely-related  form. 
wardiana  Cockebell,  1907.    Ward,  Colorado,  9,200  feet  (W.  and  T.  Cockerell). 
Tib.  1. 
Also  at  G^igetown,  Colorado,  in  the  Baker  collection. 
vatsonl  Cockebell,  1911.    Albuquerque,  New  Mexico  (J.  R.  Watson). 

Male  antennfis  with  last  joint  flattened,  more  or  less  discoid,  shining  black. 
*.wheelezi  Cockebell,  1906.    Florissant,  Colorado  (Rohwer).    Tab.  1,  2. 

The  male  has  the  hind  basitarsus  toothed, 
wilmattn  Cockebell,  1906.    Boulder,  Colorado  (W.  P.  Cockerell).    Tab.  1,  2. 
Allied  to  0.  hrevis.    Typical  wUmaUx  has  a  good  deal  of  black  hair  mixed  with  the 
white  on  scuteUum.    The  two  following  are  regarded  as  varieties  of  wilmaUx 
(female),  but  are  possibly  distinct: 
Variety  a.  Hair  of  scuteUum  white;   mesothorax  shining  green;   face  rather  nar- 
rower; hair  of  face  and  vertex  coarse  and  black,  a  little  white  on  occiput;  hind 
margins  of  abdominal  segments  shining  olive-green.    Florissant,  Colorado,  June 
21  (S.  A.  Rohwer). 
Variety  6.  Hair  of  scutellum  at  least  nearly  all  white;  mesothorax  dull  blue-black; 
hair  of  face  and  vertex  coarse  and  black,  a  little  white  on  occiput;  hind  margins 
of  abdominal  segments  dark  purple.    Copeland  Park,  Boulder  County,  Colorado, 
Sept.  1907  (Hite). 
The  following  species  are  only  known  in  the  male  sex:  Oamia  abnormisy  amalaj  aprilma, 
thhrops,  eollinnXf  conjuTictoides,  eyaneonitenst  davidioniella,  enena,  etUrichosa, 
extguuif  foxif  integral  inUgrellay  inurbanaf  iridis,  rnarginipenni8f  mertensim,  metitiaf 
monUma,  nigrUiUat  pasadenas,  pkymrix,  pseudamala,  ptUiotillXf  pimZto,  nutica, 
ieneciopkUa,  uriceaj  tarvUay  texana,  univeraitatUf  vallxcola,  viridior,  tooteont,  and 
whuleri. 
The  following,  with  black  ventral  scopa,  are  only  known  in  the  female  b&jl:  armaticeps, 
atrocyaneay  breviMrta,  cal\fomiea,  otmi,  eiMto,  ceran,  eyaneUajfloristantieolaj  gabrielia, 
gaUlardm,  gUiarumf  grandior,  grindelxXf  grinnelU,  hendenoni^  hypoUuoa,  juurta, 
kon%8,   lignariella,   Umgula^  maliruiy  megacephala,  natta,  nigrifivm^  n%gr\froiu 
ntbaiutraliSf    novomexicana,    poicoenns,   permorata,    pikei,   pogonigera^   putaJta^ 
quadriceps,  9andx-ro8«,  $enior,  titaaima^  nibtrevom,  trevoris,  tritUHa,  wardUmaf 
9Jid  wilmattx. 
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[SCIENTTFIC  RESULTS  OF  THE  PHILIPPINE  CRUISE  OF  THE  FISHERIES 
STEAMER  "ALBATROSSr  1907-1910^No.  17.] 

NEW  AKENACEOUS  FORAMINIFERA  FROM  THE  PHILIP. 
PINE  ISLANDS  AND  CONTIGUOUS  WATERS. 


By  Joseph  A.  Cushman, 

Of  the  BoiUm  Society  of  Natural  Hxetory, 


The  species  of  arenaceous  f oraminif era  described  here  are  from  the 
dredgings  of  the  U.  S.  Fisheries  steamer  Albatross  about  the  Philip- 
pine Islands  and  in  contiguous  waters,  the  material  from  which  has 
kindly  been  placed  in  my  hands  by  the  Bureau  of  Fisheries  for  the 
description  of  the  foraminifera.  All  but  one  of  these  species  belong 
to  known  genera  but  all  are  apparently  undescribed.  Some  of  them 
are  from  little-known  genera  and  are  for  this  reason  very  interesting, 
as  they  add  greatly  to  the  known  distribution  of  the  genera  to  which 
they  belong.    The  plate  gives  figures  of  the  various  species. 

DXIIDROPBTXA  RAM08A,  IMW  «ptclM. 

Plate  28,  figs.  7,  8. 

Description. — Test  large,  laterally  compressed,  branching,  wall  with 
a  chitinous  base  over  which  there  is  a  thick  layer  of  mud  or  fine  sand 
and  scattered  sponge  spicules;  apertures  at  the  ends  of  the  branch- 
ing portions  elliptical. 

Length  10  mm.  or  more. 

Type-Specimen. — Cat.  No.  8463,  U.S.N.M.,  from  Albatrose  station 
D6386,  Ragay  Oulf,  Luzon,  327  fathoms  in  gray  mud,  with  a  bottom 
temperature  of  62.4°  F.  Other  stations  at  which  this  species  oc- 
curred are  D5438,  west  coast  of  Luzon,  297  fathoms,  green  mud,  46.2°^ 
F.  bottom  temperature;  D5460,  east  coast  of  Luzon,  665  fathoms, 
gray  mud;  D5470,  660  fathoms,  mud;  D5622,  between  Giilolo  and 
Makyan  Islands,  Dutch  East  Indies,  275  fathoms,  gray  mud. 

This  species  evidently  belongs  to  the  genus  Dendrophyra  as  de- 
scribed, but  is  much  larger  than  either  of  the  other  two  described 
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species.  The  figured  specimen  is  evidently  only  a  fragmenti  as  are 
all  the  specimens  seen,  and  the  complete  test  must  be  considerably 
larger.  There  is  some  variation  in  the  color  and  texture  of  the  wall 
and  the  comparative  amoimt  of  spicules,  depending  somewhat  upon 
the  bottom  conditions.  All  the  stations  are  in  fairly  deep  water 
compared  with  the  shore  conditions  under  which  the  other  two  known 
species  were  found.  Usually  specimens  were  very  numerous,  making 
up  the  large  mass  of  the  dredged  material  at  the  type  station. 

HAUPE78SMA  CATEinTLATA,  Mw  ^ptdM. 

Plate  28,  figs.  5,  6. 

Description. — ^Test  elongate,  tapering,  with  nimierous  constric- 
tions as  though  segmented;  wall  arenaceous,  with  many  included 
fragments  of  sponge  spicules  and  with  a  crown  of  elongated  spicules 
about  the  apertiure;  basal  end  with  a  sort  of  expanded  portion  like  a 
proloculum,  also  made  up  largely  of  broken  spicules;  aperture  ter- 
minal,  circular,  surrounded  by  the  crown  of  erect  spicules. 

Length  about  10  mm. 

Typerspecimen. — Cat.  No.  8464,  U.S.N.M.,  from  Albatross  station 
D5630,  south  of  Patiente  Strait,  Dutch  East  Indies,  569  fathoms. 
The  species  was  very  common  at  this  station,  but  was  not  met  with 
elsewhere  m  the  dredgings. 

The  spicules  throughout  the  test  except  at  the  apertural  tip  are 
broken  fragments,  but  about  the  aperture  there  are  elongate  spicules 
not  entire  but  so  placed  that  they  rise  up  above  the  apertiure  like  a 
crown. 

MAKSIPEIXA  GIOAm'XA.  Mw  «9MiM. 

Plate  28,  figs.  1,  2. 

Description. — ^Test  elongate,  tapering,  nearly  straight;  wall  of 
broken  sponge  spicules  and  arenaceous  material,  reddish-brown  in 
color,  spicules  for  the  most  part  placed  nearly  in  the  axis  of  the  test, 
occasionally  projecting  out  from  the  wall;  aperture  circular,  termi- 
nal,  at  the  larger  end. 

Length  up  to  16  mm. 

Type-specimen. — Cat.  No.  8465,  U.S.N.M.,  from  Albatross  station 
D5630,  south  of  Patiente  Strait,  Dutch  East  Indies,  569  fathoms. 

This  species  is  much  larger  than  any  known  species  of  this  gen**? 
but  has  the  usual  characters  for  MarsipeOa. 

AMMOSPH.<GRULINA,  new  genus. 

Test  arenaceous,  spherical,  attached,  with  one  or  more  intmor 
ambers  entirely  inclosed,  apertures  interstitiaL 
Type-species. — A.  adhssrenSj  new  speciea 
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AMMOSPaARUUNA  ADHiBRllf 8»  new  tpaciM. 
Plate  28,  figs.  11, 12. 

Description. — ^Test  spherical,  adherent,  wall  arenaceous;  composed 
of  two  or  more  chambers,  each  included  by  the  one  next  formed, 
eccentric;  color  light  yellowish-brown. 

Diameter  about  0.76  mm. 

Type-spedmen. — Cat.  No.  8466,  U.S.N.M.,  from  AJbairasa  station 
D5637,  in  the  vicinity  of  Bouro  Island,  Dutch  East  Indies,  700  fath- 
oms, gray  mud. 

This  is  a  peculiar  form  somewhat  like  Psammosphseraf  but  having 
chambers  entirely  included  by  the  one  last  formed.  On  accoimt  of 
its  small  size  and  attached  character  it  may  easily  be  overlooked. 
The  figured  specimen  was  attached  to  a  specimen  of  Saccorhiaa 
ramosa. 

RBOPHAX  HORIUDA,  new  fpedet. 
Plate  28,  figff.  3,  4. 

Description, — ^Test  elongate  of  several  chambers,  with  a  nearly 
straight  axis,  chambers  gradually  increasing  in  size;  wall  arenaceous 
with  an  abimdance  of  included  sponge  spicules  so  arranged  as  to  give 
a  bristly  appearance  to  the  exterior  of  the  test;  aperture  terminali 
with  a  well  developed  neck. 

Length  about  3  mm. 

Type-specimen. — Cat.  No.  8467,  U.S.N.M.,  from  ABHtbross  station 
D5582,  vicinity  of  Darvel  Bay,  Borneo,  890  fathoms,  bottom  tem- 
perature 38.3°  F. 

This  species  differs  from  others  described  in  the  character  of  the 
wall,  the  great  number  of  included  spictiles  bristling  in  all  directions 
giving  a  spiny  appearance  to  the  wall. 


HOSMOSmA  MOmLS, 

Plate  28,  figs.  9, 10. 

Description. — ^Test  elongate,  axis  slightly  but  evenly  curved ;  cham- 
bers several,  six  or  more,  increasing  gradually  in  size  toward  the 
apertural  end,  oval,  joined  by  broad  connecting  portions;  wall 
arenaceous,  rather  hispid;  aperture  very  small,  at  the  end  of  a  short, 
stout  neck. 

Length  about  6  mm. 

Type-spedmen. — Cat.  No.  8468,  U.S.N.M.,  from  Albatross  station 
D5539,  between  Negros  and  Siquijor,  depth  not  given.  This  differs 
in  its  characters  from  other  described  species,  especially  in  the  monil- 
if  orm  appearance,  due  to  the  peculiar  way  in  which  the  chambers  are 
joined. 
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EXPLANATION  OP  PLATE  28. 

>.    1.  MartipdUi  giffontta,  aew  tpocKB.    Fioat  view,  X  16. 

2.  MartiptOa  fpgantea,  new  epecies.    ApertuiAl  view,  X  15> 

3.  Rto'phaxharrida,  new  ipecwa.    Front  view,  X  30. 

4.  Rtophax  horrida,  new  apeciea.    Apertanl  view,  X  30. 

6.  Sdiphyiema  eaUnulala,  new  ipeciea.    Front  view,  X  IS. 

6.  Haliphyiana  eolenviata,  new  speciee.    Apertural  view,  X  16- 

7.  Dendropkyra  nanoia,  new  species.    Front  view,  X  15. 

8.  Dendropkyra  ramoaa,  new  species.    Apertur&I  view,  X  15- 

9.  Homumrta  monih,  new  species.    Front  view,  X  15- 

3.0.  Hormonna  iiumile,  new  species.    Apertunl  view,  X  IS. 

11.  AmmotpfueniUna  adJ^rent,  new  apeciea.    Interior  view,  X  30. 

12.  AmaOtplimrulma  adhmtM,  n«w  qteciea.    Extaiior  view,  X  30, 
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[SCIENTinC  REST7LTS  OF  THE  PHILIPPINB  CRUISE  OF  THE  FISHERIES  STEAMER 

"ALBATROSSr  1907-1910.— NO.  18.] 

THE  CHBLEROID  FISHES  OF  THE  PHH^IPPINE  ISLANDS, 
WITH  DESCRIPTION  OF  A  NEW  SPECIES. 


By  Hugh  M.  Smith/ 

United  States  Deputy  Commienoner  of  Fisheries  arid  Director  of  the 

Albatross  PkUippine  Expedition, 


No  chimseroid  fishes  have  up  to  this  time  been  recorded  from  the 
Philippine  Islands.  The  ABxUroas  collection  contains  six  specimens 
of  the  genus  Chimsera  representing  two  species,  together  with  a 
remarkable  egg  capsule  of  a  Rhinochimsera  from  the  coast  of  Celebes. 

CHIBCJBRA  PHANTASBAA  Jofdan  tad  Snyder. 

This  species,  described  from  Japan  by  Jordan  and  Snyder  in  1900, 
is  represented  in  the  Albatross  collection  by  five  specimens,  as  follows: 

(1)  Female,  46.75  cm.  long,  taken  with  a  beam  trawl  on  July  24, 
1908,  at  station  S296  Oat.  13°  40'  09"  N.;  long.  120°  57'  45"  E.),  in 
Verde  Island  Passage  off  Matocot  Point,  southern  Luzon,  at  a  depth 
of  210  fathoms;  (2)  female,  22  cm.  long  to  end  of  base  of  second 
dorsal  (plus  18  cm.  for  caudal  fins  and  filament),  taken  with  a  beam 
trawl  on  July  24,  1908,  at  station  5297,  in  the  same  locaUty,  at  a 
depth  of  198  fathoms;  (3)  male,  20.6  cm.  long  to  end  of  base  of  second 
dorsal  (plus  18  cm.  for  caudal  fins  and  filament),  taken  with  a  beam 
trawl  on  August  9,  1909,  at  station  5516  Gat.  8"*  46'  N.;  long.  123° 
32'  30"  E.),  off  Point  Tagolo  Light,  northern  Mindanao,  at  a  depth  of 
.175  fathoms;  (4)  male,  18.5  cm.  long  to  end  of  base  of  second  dorsal 
(caudal  fiilament  missing),  taken  with  a  beam  trawl  on  July  24,  1908, 
at  station  5289  Gat.  13°  41'  50"  N.;  long.  120°  58'  30"  E.),  in  Verde 
Island  Passage  off  Matocot  Point,  southern  Luzon,  at  a  depth  of  172 
fathoms;  (5)  male,  11.5  cm.  long  to  end  of  base  of  second  dorsal 
(plus  11.2  cm.  for  caudal  fins  and  filament),  taken  with  a  beam  trawl 
on  July  24,  1908,  at  station  6298  Gat.  13°  43'  25"  N.;  long.  120°  57' 
40"  E.),  in  Verde  Island  Passage  off  Matocot  Point,  southern  Luzon, 
at  a  depth  of  140  fathoms.  The  younger  specimens  differ  from  the 
older  in  having  the  longitudinal  stripe  more  distinct,  and  the  body 
and  fins  less  pigmented. 

t  In  the  study  of  this  collection  the  writer  has  had  the  assistance  of  Mr.  Lewis  Raddiffe,  who  assnmei 
Joint  authority  for  the  new  species  described. 
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CHIHJBRA  DBANI  Smtth  and  lUdcUfle,  iww 

Plate  29. 

Head  short,  contained  4.6  times  in  length  from  snout  to  beginning 
of  supracaudal  fin  and  2.8  times  in  second  dorsal  base;  depth  of  body 
slightly  less  than  length  of  head;  snout  obtuse,  upper  and  lower 
profiles  similar;  eye  large,  contained  2.3  times  in  head,  placed  high  on 
side  of  head  and  inclined  upward  and  outward,  forehead  somewhat 
prominent  in  front  of  eye;  lateral  line  nearly  straight  throughout. 

Dorsal  spine  slender,  as  long  as  head,  with  a  few  feeble  serrations 
on  distal  half,  dorsal  rays  one  fourth  longer  than  spine,  the  tips  when 
depressed  extending  to  opposite  base  of  ventrals;  notch  separating 
two  dorsals  very  narrow;  second  dorsal  highest  anteriorly,  where  the 
rays  are  0.8  diameter  of  eye,  2  times  length  of  posterior  rays,  and 
more  than  twice  length  of  shortest  rays  in  the  indented  middle 
section  of  the  fin;  supracaudal  of  sifltne  height  as  lowest  part 
of  second  dorsal,  its  base  about  three-sevenths  of  length  of  head; 
subcaudal  of  same  height  as  supracaudal,  but  extending  further  for- 
ward; caudal  filament  very  long  and  deUcate,  its  length  greater  than 
distance  from  tip  of  snout  to  beginning  of  supracaudal;  anal  fin 
lacking;  ventrals  pointed,  the  posterior  border  concave;  pectorals 
large  and  reaching  well  beyond  the  ventral  base,  the  outer  angle 
pointed,  the  posterior  margin  slightly  convex. 

Color:  Entire  body  and  fins  uniform  blackish  brown. 

Type. — Cat.  No.  72284,  U.S.N.M.,  a  female  specimen  43  cm.  long 
(19.5  cm.  from  tip  of  snout  to  supracaudal,  23.5  cm.  from  beginning 
of  supracaudal  to  tip  of  filament),  taken  with  a  beam  trawl  on  January 
15,  1908,  at  station  5111  Gat.  13°  45'  15"  N.;  long.,120°  46'  30"  E.), 
off  Sombrero  Island,  west  coast  of  Luzon,  at  a  depth  of  236  fathoms. 

This  species  most  closely  resembles  C.  mirahilis  CoUett,  but  differs 
in  having  a  smaller  eye;  higher  first  dorsal,  with  longer,  more  slender 
spine;  higher  second  dorsal;  less  extensive  subcaudal;  longer  pec- 
torals, different  coloration,  etc. 

Named  for  Prof.  Bashford  Dean,  of  Columbia  University,  in  recog- 
nition of  his  able  studies  of  the  chimaeras. 

RmNOCmidUBRA  PACZFICA  (liitmkBtl). 

The  collection  contains  an  egg  capsule  of  a  RJdnocJdmsera  brought 

up  in  a  beam  trawl  at  station  5656  (lat.  3^  17'  40"  S. ;  long.  120^  36' 

45"  E.),  in  the  Gulf  of  Boni,  Celebes,  from  a  depth  of  484  fathoms. 

'^her  fishes  taken  at  this  station  were  Codorhynchus,  NeoscopduSf  a 

'>cephalid,  a  halieuteid,  and  several  small  eels.    This  capsule 

perfectly    with  the   one   described   as   being  produced  by 

ificaf  ^  heretofore  known  only  from  Japan. 

t  Dmb,  Ghlmaroid  Fishes  and  fbeir  Dtmtapaaai,  p.  88. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  PARASITIC  COPE- 
PODS  IN  THE  COLLECTIONS  OF  THE  UNITED  STATES 
NATIONAL  MUSEUM. 


By  Chablbs  Bbanoh  Wilson, 

Ofth€  Department  of  Biology,  State  Normal  School,  Westfield,  Mass. 


INTRODUCTORY. 

The  species  described  in  the  following  paper  were  obtained  from 
different  sources,  the  first  two  from  the  American  Musemn  of  Natural 
History  of  New  York  City,  and  the  last  three  from  the  United  States 
National  Musemn.  The  two  former  were  sent  to  the  author  for 
identification.  After  it  had  been  determined  that  they  represented 
new  species  of  Argulus  and  AchtheiniLs,  respectively,  the  American 
Museum  very  coxu'teously  allowed  duplicates  to  be  selected  from  them 
and  deposited  in  the  National  Museum  to  serve  as  cotypes  of  the 
species.  The  other  three  species  were  all  taken  from  the  gills  of  a 
single  fish,  a  Polynemua  tetraddctylus,  from  Batavia,  Java,  from  the 
collection  of  the  United  States  National  Museum.  These  three 
belong  to  the  genera  Caligus,  ParapetaltLSy  and  Lemanthropus, 
respectively.  The  first  of  these  had  been  very  imperfectly  described 
and  figured  by  Bassett-Smith,  the  second  was  wrongly  referred  by 
the  same  author  to  the  genus  CdliguSj  while  the  third  is  new  to  science. 
A  brief  record  is  here  introduced  of  the  finding,  on  the  California 
coast,  of  another  species,  AcJUheinua  dentatiLS,  which  had  previously 
been  recorded  oijly  from  South  America. 

In  all,  therefore,  the  present  paper  deals  with  six  species,  of  which 
three  are  new. 

DESCRIPTIONS  OF  NEW  SPECIES. 

AROULUS  nf GBNS,  IMW  fpectot. 
Plates  90  and  31,  fig.  7. 

FemdU. — Carapace  elliptical,  onensixth  longer  than  wide;  antero- 

•.teral  sinuses  sharply  defined  but  not  very  deep;  posterior  sinus 

arrow,  two-fifths  the  length  of  the  carapace,  with  parallel  sides; 

iobes  not  quite  reaching  the  abdomen  and  narrowed  posteriorly,  but 

covering  all  of  the  swimming  legd  except  the  very  tips. 
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Respiratory  tracts  of  peculiar  shape,  as  shown  in  figure  5,  the 
smaller  tract  a  perfect  cirde,  1  mm.  in  diameter,  set  into  the  inner 
side  of  the  larger  one;  the  latter  made  up  of  an  anterior  circular  area 
the  same  size  as  the  small  area,  a  narrow  neck  around  the  latter,  and 
an  elongate  posterior  portion,  abruptly  widened  into  a  triangle  with 
rounded  comers  and  with  a  triangular  incision  on  its  anterior  margin 
just  behind  the  small  area. 

Abdomen  broadly  ovate,  one-half  the  length  of  the  carapace,  the  <j 
base  projecting  forward  as  a  broadly  rounded  lobe  on  either  side  of 
the  last  thorax  segment,  so  as  almost  to  meet  the  carapace  lobes; 
anal  sinus  triangular,  four-sevenths  the  length  of  the  abdomen,  with 
triangular  and  aciuninate  lobes;  papillse  lateral,  at  the  center  of  the 
sides  of  the  sinus,  linear  and  each  tipped  with  three  small  setse. 

Sucking  disks,  each  on&:f  ourth  the  width  of  the  carapace,  situated 
far  forward  and  so  dose  together  that  their  inner  margins  almost 
touch;  supporting  rays  of  the  margin  made  up  of  a  series  of  oblong 
rods  placed  end  to  end  and  diminishing  regularly  and  rapidly  in  size 
outward  (see  fig.  6) . 

There  are  two  small  tactile  papillse  just  behind  the  opening  of  the 
oviduct,  their  convex  sides  touching  on  the  midline,  their  anterior 
ends  enlarged  into  circular  pads. 

Antennae  of  medium  size,  the  first  pair  with  comparatively  small 
daws  on  the  basal  joint,  the  three  terminal  joints  very  slender  and 
scarcely  reaching  beyond  the  tip  of  the  basal  joint;  second  pair 
long  and  slender,  armed  with  only  a  few  minute  spines  on  the  two 
terminal  joints,  but  with  a  large  and  sharp  spine  just  behind  the  base 
of  the  proximal  joint.  Maxillipeds  stout,  the  terminal  joint  small 
and  tipped  with  three  tiny  daws,  the  third  joint  with  a  broad  lamellar 
process  on  its  ventral  surface  near  the  proximal  end,  the  basal  joint 
with  a  triangular  plate,  whose  two  outer  teeth  are  dose  together 
and  at  some  distance  from  the  inner  one,  all  the  teeth  of  medium 
length  and  acuminate. 

There  are  two  pairs  of  accessory  spines  dose  to  the  midline  opposite 
the  bases  of  the  maxillipeds.  All  four  pairs  of  swimming  legs  are 
furnished  with  flagella,  and  the  bases  of  the  fourth  legs  are  pro- 
duced into  boot-like  tactile  processes  not  quite  reaching  the  lateral 
margins  of  the  abdomen.  The  mouth-tube  is  long  and  narrow  with 
the  opening  on  the  ventral  surface  and  singularly  square  in  outline. 

Maie. — General  shape  similar  to  that  of  the  female,  but  the  anterior 
margin  of  the  cephalic  area  projects  much  more  strongly,  the  lateral 
lobes  of  the  carapace  are  much  longer,  overlappmg  the  abdomen 
considerably  and  leaving  a  much  narrower  posterior  sinus.  The 
anterior  comers  of  the  abdomen  are  produced  into  narrow  knobs  or 

icesses,  extending  forward  and  outward.    In  the  accessory  sexual 
ans  the  basal  joints  of  the  first  legs  are  produced  backward  and 
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fringed  with  a  dense  row  of  long  fine  hairs;  the  proximal  joint  of  the 
second  legs  has  a  lunate  process  on  the  ventral  surface  near  the  distal 
end,  the  two  ends  of  the  process  curving  over  ventrally  toward  each 
other;  the  proximal  joint  of  the  third  legs  has  a  finger-like  process 
at  the  distal  anterior  comer  and  a  dense  tuft  of  fine  hairs  opposite 
on  the  posterior  margin;  the  fourth  legs  have  the  usual  peg  on  the 
anterior  distal  margin  of  the  basal  joint,  while  the  boot-like  process 
is  fringed  with  long  and  very  fine  hairs  (see  fig.  4). 

The  accessory  sexual  apparatus  is  thus  more  complicated  than 
usual  and  is  peculiar  for  the  abundance  of  dense  hair  fringes. 

Color  (preserved  material,  both  sexes)  a  uniform  yellowish  brown, 
marked  with  small  spots  of  darker  brown  over  most  of  the  carapace 
and  the  center  of  the  abdomen. 

Total  length  of  female,  21.5  to  25  nun. ;  of  male,  16  mm.  Carapace 
of  female,  14.5  mm.  long,  12.5  mm.  wide.  Abdomen,  7  nmi.  long,  5.5 
mm.  wide.    Carapace  of  male,  12  mm.  long,  9  mm.  wide. 

{iitgenSf  of  very  large  size.) 

This  species  can  be  recognized  by  its  great  size,  by  the  approxima- 
tion of  the  two  outer  spines  on  the  basal  plate  of  the  maxiUiped,  and 
by  the  complicated  accessory  sexual  apparatus  of  the  male,  particu- 
larly by  the  dense  hair  fringes.  This  is  by  far  the  largest  American 
species,  and  the  only  foreign  species  that  surpasses  it  is  A.  scutiformis 
Thiele,  the  female  of  which  is  sometimes  30  mm.  long. 

Two  females  and  a  male  of  this  species  were  obtained  by  the  Ameri- 
can Museum  of  Natural  History,  through  Dr.  L.  Hussakof ,  from  the 
mouth  of  the  alligator  gar,  Lepisosieus  trisUBchua  (Bloch  and  Schnei- 
der), in  Moon  Lake,  Mississippi.  The  male  and  one  female  are  made 
the  types  of  the  species  and  are  retained  by  the  American  Museum. 
The  other  female  becomes  a  cotype  in  the  National  Museum  with  Cat. 
No.  42290,  U.S.N.M. 

ACUTUJEINUS  PZn GUIS,  luw 


Plate  31,  figs.  S-14,  and  plate  32,  figs.  1&-21. 

Female. — General  form  more  like  that  of  Perisaopua  than  either  of 
the  species  hitherto  described.  Carapace  trapezoidal,  widest  across 
the  posterior  border,  considerably  narrowed  anteriorly,  with  nearly 
straight  sides. 

Frontal  plates  thoroughly  fused  with  the  head,  their  anterior  margin 
entire  and  evenly  rounded,  with  a  shallow  sinus  at  the  center. 

Posterior  margin  of  carapace  with  flattened  curves,  somewhat 
reentrant  at  the  center;  posterior  sinuses  shallow  and  narrow,  pos- 
terior lobes  short  and  blunt ;  lateral  areas  narrow,  with  the  transverse 
grooves  practically  obliterated,  appearing  only  as  slight  notches  on  the 
lateral  margins.  Dorsal  plates  covering  the  fused  second  and  third 
thorax  segments,  of  the  same  width  as  the  carapace,  elliptical,  separ 
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rated  to  their  very  bases  and  not  quite  meeting  on  the  midline.  Dor- 
sal plates  on  the  fourth  segment  ovate,  widened  posteriorly  so  as  just 
to  meet,  one-eighth  wider  than  the  first  pair  and  projecting  behind 
the  latter  only  one-fifth  of  their  length. 

Genital  segment  one-fourth  wider  and  longer  than  the  carapace, 
with  strongly  convex  sides  and  well-rounded  posterior  comers;  pos- 
terior sinus  wide  and  deep,  with  nearly  parallel  sides. 

Abdomen  one-jointed  and  triangular,  much  wider  than  long,  with  a 
narrow,  slit-like  posterior  sinus;  anal  laminse  broad,  strongly  flattened, 
widely  separated,  and  not  reaching  the  posterior  margin  of  the  genital 
segment,  each  tipped  with  three  minute  spines. 

At  the  base  of  the  abdomen  on  either  side  is  a  small  accessory  lobe 
which  doubtless  represents  the  rudiments  of  the  sixth  segment. 

The  egg  strings  are  relatively  narrow,  and  give  evidence  of  being 
quite  long,  though  no  unbroken  ones  have  as  yet  been  obtained;  the 
eggs  are  exceptionally  thin  and  very  numerous. 

Basal  joint  of  the  first  antennse  swollen,  considerably  wider  but 
shorter  than  the  terminal  joint,  both  joints  sparsely  armed  with  set«B. 

Second  antenna  stout,  the  terminaJ  claw  strongly  curved ;  maxills 
in  the  form  of  flattened  plates  on  either  side  of  the  base  of  the  mouth 
tube.  In  the  maxillipeds  the  pad  on  the  basal  joint  is  large  and 
swollen,  the  terminal  claw  is  loi^  and  stout  and  fits  into  a  depression 
in  the  pad  near  its  inner  end  (see  fig.  16). 

All  four  pairs  of  legs  are  small  and  rudimentary  and  destitute  of 
plumose  setflB,  but  they  are  distinctly  biramose,  the  rami  of  the  first 
three  pairs  two-jointed,  with  the  joints  about  equal  in  size,  of  the 
foiirth  pair  one-jointed,  with  minute  spines  on  the  exopod  only. 

Just  outside  of  each  exopod  there  is  a  small  papilla  tipped  with  a 
short  and  weak  spine.  The  fifth  legs  are  in  the  form  of  long  and  nar- 
row papillsB  projecting  from  the  ventral  surface  of  the  posterior  lobes, 
each  tipped  with  a  single  short  spine.  Cement  glands  similar  to  those 
of  oblongus,  but  relatively  larger,  and  with  the  divisions  more  plainly 
visible  (see  fig.  21). 

Total  lei^h,  5.75  mm.  Carapace,  2.33  mm.  long,  2.4  nmi.  wide. 
Both  pairs  of  dorsal  plates  1.2  nmi.  long,  first  pair  each  1.2  nmi.  wide, 
second  pair  each  1 .4  mm.  wide.  Genital  segment,  3  mm.  long,  3. 1  nun. 
wide.    Egg  strings,  0.3  mm.  wide  and  at  least  8  mm.  long. 

Male. — A  Nogaus  form,  short  and  thickset.  Carapace  horseshoe- 
shaped,  three-sevenths  of  the  entire  length,  and  including  the  lobes  a 
little  longer  than  wide,  with  a  squarely  truncated  posterior  margin. 
Frontal  plates  distinct,  separated  from  the  carapace  by  well-defined 
grooves,  narrowed  to  a  point  on  the  median  line,  but  increasing  in 
^dth  toward  the  lateral  margins,  where  each  ends  in  a  rounded  lobe 
lecting  over  the  base  of  the  antenna;  a  well-defined  but  shallow 
3  on  the  median  line  between  the  plates.    Lateral  areas  narrow, 
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with  the  transverse  groove  considerably  posterior  to  the  center.  Pos- 
terior lobes  long,  narrowed  posteriorly,  and  curved  slightly  inward, 
projecting  over  two-thirds  of  the  length  of  the  fused  second  and  third 
thorax  segments,  and  bordered  with  an  exceptionally  wide  transpar- 
ent margin. 

Eyes  separated,  placed  well  forward,  and  arranged  in  a  semicircle, 
the  median  one  posterior. 

Second  and  third  thorax  segments  fused,  with  only  a  faint  dorsal 
groove  to  indicate  the  union,  and  no  rounding  of  the  anterior  comers 
of  the  third  segment.  These  fused  segments  are  three-fifths  the 
width  and  half  the  length  of  the  carapace,  with  a  good-sized  lobe 
projecting  from  the  lateral  margin  on  either  side  near  the  center, 
which  represent  the  lobes  commonly  found  at  the  posterior  comers 
of  the  second  segment  in  Nogaua  forms.  Fourth  s^ment  free,  three- 
fifths  of  the  width  of  the  fused  segments,  with  both  the  anterior  and 
posterior  comers  rounded  in  the  usual  manner. 

Oenital  segment  the  same  length  and  width,  which  is  seven-ninths 
the  width  of  the  fourth  segment,  narrowed  anteriorly  and  posteriorly 
with  a  slight  protuberance  on  each  lateral  margin  near  the  posterior 
end. 

Abdomen  triangular,  two-thirds  the  width  of  the  genital  segment 
and  nearly  twice  as  wide  as  long;  anal  laminse  small  and  semicir- 
cular, each  armed  with  four  plumose  setse  of  about  the  same  length. 

Appendages  similar  to  those  of  the  female,  except  for  the  usual 
sex  modifications. 

Maxillipeds  with  a  second  large  claw  in  place  of  the  pad  borne  by 
the  female,  the  two  claws  shutting  past  each  other  like  a  pair  of 
scissors.  Swimming  legs  with  plumose  setse  as  well  as  spines  and 
with  a  small  spine  on  the  basal  joint  outside  of  each  exopod. 

Total  length,  3  mm.  Carapace  (including  posterior  lobes),  1.75 
mm.  long,  1.62  mm.  wide.  Fused  segments,  0.62  mm.  long,  1  mm. 
wide.  Genital  segment,  0.5  mm.  long  and  wide.  Color  (preserved 
material),  a  uniform  cinnamon  brown,  becoming  lighter  and  yellowish 
in  the  thinner  portions  of  the  carapace. 

ipiTi^is,  stout,  plump.) 

This  is  the  first  male  to  be  described  for  the  genus  AcMheinuSj  and 
as  it  establishes  a  new  genus  type  among  the  Nogaus  iorms  we  may 
make  for  it  the  following  diagnosis,  corresponding  to  those  already 
established  for  other  genera:  ^ 

(}enus  AcMheinua  (male). — Carapace  large  horseshoe-shaped,  with- 
out conspicilla  or  accessory  lobes.  Genital  segment  not  enlarged;  two 
pairs  of  legs  visible  dorsally;  abdomen  one-jointed,  triangular;  anal 
laminsB  very  small  and  semicircular;  legs  all  biramose,  rami  of  first 
three  pairs  two-jointed,  of  fourth  pair  one-jointed;  maxillas  broad  and 

>  Pxtw.  U.  S.  Nat.  Mob.,  vol.  33, 1006,  p.  446. 
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laminate;  maxillipeds  moderately  swollen,  with  two  stout  claws,  shut- 
ting past  each  other  like  scissor  blades. 

Achihevn/U8  jn/nguis,  new  male  type. 

This  species  is  readily  distinguished  from  ohUmgua  by  the  shorter 
and  wider  carapace,  by  the  separation  of  the  two  pairs  of  thoracic 
plates  to  their  very  base,  by  the  great  enlargement  of  the  genital  seg- 
ment in  the  female,  and  by  the  accessory  lobes  at  the  base  of  the 
abdomen.  It  differs  from  dentatus  in  its  relatively  shorter  and 
plimiper  form,  in  the  fact  that  the  carapace  is  as  wide  as  the  two 
pairs  of  thorax  plates,  in  the  shape  of  the  posterior  sinus  of  the  genital 
segment,  and  in  the  fact  that  its  second  antennse  are  not  toothed. 

Three  females  and  two  males  were  obtained  by  the  American 
Museiuu  of  Natural  History  through  Dr.  L.  Hussakof  from  the  pec- 
toral fin  of  a  sawfish,  Pliotrema  warreni,  off  the  Cape  of  Good  Hope 
in  40  fathoms  of  water. 

Two  of  the  females  and  one  male  become  the  types  of  the  species 
and  are  retained  by  the  American  Museum,  the  other  male  and  female 
are  made  cotypes  and  are  deposited  in  the  United  States  National 
Museum  under  Cat.  No.  42302,  U.S.N.M. 

ACHTHBUfUS  DENTATUS  WUmo. 
Achtheinua  dentatus  Wilson,  Proc.  U.  S.  Nat.  Mua.,  vol.  39,  1911,  p.  630,  pi.  67. 

Another  finely  preserved  female  of  this  species  has  been  taken  from 
the  tail  of  one  of  the  cow  sharks,  Noiorhynchua  maculat%LSf  on  the  Cali- 
fornia coast.  It  has  been  given  Cat.  No.  42274,  U.S.N.M.,  and  is 
worthy  of  record  because  it  was  obtained  from  a  new  host  and  one 
which  is  connnon  on  our  own  western  coast.  This  makes  the  species 
North  American,  although  the  types  were  obtained  off  the  coast  of 
Peru  in  South  America. 

CAUOUS  PHIPSONI  BuMtt-SmldL 

Caligtts  phiptoni  BAsaETT-SutTH,  Ann.  and  Mag.  Nat.  Hiflt.,  eer.  7,  vol.  1,  p.  7, 
pi.  3,  figs.  3  and  4.  ' 

Plate  32,  fig.  22,  and  plate  33,  figs.  23  to  27. 

Both  sexes  of  this  species  were  obtained  by  Smith  from  the  inner 
surface  of  the  gills  of  Cyhium  gvMatum  at  Bombay  and  were  described 
in  the  above-mentioned  paper.  Since  his  text  and  figures  do  not 
agree  in  several  particulars,  and  since  his  description  omits  some  of 
the  most  important  characters,  the  following  notes  are  here  presented 
as  supplementary.  They  are  based  upon  specimens  taken  from  the 
gills  of  Polynemus  tebudactyliLs,  at  Batavia,  Java,  byDr.OwenBiyant 
and  Mr.  William  Palmer.  These  specimens  have  been  placed  in  the 
National  Museum  and  numbered  42304,  U.S.N.M. 

Smith  states  that  his  species  ''resembles  (7.  irrUans  Heller,  but 
differs  in  having  the  cephalothorax  rather  broader,  the  furcula  larger, 
the  abdomen  single- jointed,  and  in  the  arrangement  of  the  bristles 
on  the  caudal  plates." 
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With  the  exception  of  the  jointing  of  the  abdomen,  these  differences 
are  varietal  rather  than  specifici  nor  do  Smith's  figures  add  anything 
further.  But  the  female  of  phipsani  has  a  maxillary  hook  so  small 
that  it  was  entirely  overlooked  by  Smith,  while  in  irriUma  the  hook  is 
nearly  as  large  and  prominent  as  the  second  antenna.  In  pTiipsoni 
the  first  maxillsB  are  broadly  triangular,  destitute  of  the  rudimentary 
exopod,  and  do  not  reach  the  tip  of  the  mouth  tube ;  in  irritans  they 
are  abruptly  narrowed  close  to  the  base;  they  have  a  large  rudimen- 
tary exopod,  and  they  reach  far  beyond  the  tip  of  the  mouth  tube. 

This  latter  is  relatively  very  much  wider  in  irritans^  and  the  chitin 
framework  is  altogether  different  in  the  two  species. 

In  the  male  phipsoni  the  maxilliped  is  scarcely  larger  than  that  of 
the  female  and  no  different;  in  irritans  the  maxilliped  of  the  male  is 
greatly  enlarged,  and  its  basal  joint  is  armed  with  two  or  three 
wicked  spines  or  catches,  into  which  the  terminal  claw  shuts. 

The  third  legs  of  the  two  species  differ  in  size,  shape,  and  the 
number  and  arrangement  of  the  plumose  setsd  and  spines.  In 
phipsoni  the  rami  of  these  legs  are  so  widely  separated  and  project 
so  little  from  the  basal  apron  as  to  be  invisible  in  dorsal  view;  in 
irritans  they  are  quite  prominent  and  much  closer  together.  In  the 
fourth  legs  of  the  present  species  the  three  claws  on  the  terminal 
joint  are  all  about  the  same  length  and  a  trifle  shorter  than  those 
at  the  outer  comers  of  the  second  and  third  joints.  Smith  makes 
no  mention  of  the  first  maxillas,  which  are  broad  and  sharp-pointed, 
with  the  shape  of  an  equilateral  triangle. 

PAXUPBTALtrS  mRSUTUS  (BuMtt-Smldi). 

Caligus  hirnUua  Bassbtt-Smith,  Ann.  and  Mag.  Nat.  Hist.,  ser.  7,  vol.  1,  p.  6, 
pi.  3,  figs.  1  and  2. 

Plate33/fig8.  28to.35. 

Both  sexes  of  this  species  were  found  in  the  gill  cavity  of  Polyne- 
mus  tetraiactylus  at  Bombay,  India,  by  Bassett-Smith  and  were 
described  by  him  as  a  new  species  of  Caligus.  But  they  belong  to 
the  genus  Parapetalus  rather  than  Caligus  for  the  following  reasons: 
1.  The  genital  segment  is  prolonged  at  the  posterior  comers  into  a 
broad,  two-lobed  wing,  and  the  sides  of  the  abdomen  also  are  flat- 
tened into  broad  wings.  2.  The  grooving  of  the  carapace  is  different 
from  that  found  in  Caligus^  or  in  any  of  the  CaUginas,  and  resembles 
much  more  that  in  the  Euryphorinse.  3.  The  fourth  legs  are  short 
and  thickset,  and  the  three  terminal  joints  are  soHdly  fused  and 
armed  with  winged  spines.  4.  The  egg  strings  are  long  and  thread- 
Uke,  similar  to  those  of  LemafUhropus,  and  not  at  all  like  the  com- 
paratively plump  strings  of  Caligus  and  LepeopJuheirus. 

Besides  locating  his  specimens  in  the  wrong  genus.  Smith  made 
several  blimders  in  describing  them.  Of  the  female  he  states  ''Ceph- 
alothorax  oval,  nearly  twice  as  long  as  broad,  about  one-third  th 
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total  length''  (p.  7).  But  his  figure,  as  weU  as  the  one  here  pub- 
lished, shows  that  the  cephalothorax  is  ellipticid  rather  than  oyal 
and  of  nearly  the  same  width  and  length.  A  little  further  oh  the 
same  page  he  adds,  'Talp  at  the  base  of  first  maxilliped  long  and 
sharp."  His  figure  and  the  one  here  given  show  that  this  ''palp" 
is  really  the  first  maxilla  and  is  not  connected  at  all  with  the  ''first 
maxilliped."  In  describing  the  fourth  legs  he  states  that  the  last 
joint  has  "on  its  inner  border  three  setsB."  In  his  enlarged  figure 
of  these  legs  he  has  represented  four  set89  on  the  last  joint,  none 
on  the  third  joint,  and  one  on  the  second  joint.  Of  course  the 
setse  are  on  the  outer  border  instead  of  the  inner,  and  in  the  present 
specimens  there  are  three  on  the  last  joint,  one  on  the  third,  and 
one  on  the  second,  in  accordance  with  his  description  but  at  yariance 
with  his  figure.  He  says  nothing  about  the  egg  strings  and  shovra 
only  the  stumps  of  them  in  his  figure.  But  they  are  narrow  and 
threadlike  and  as  long  as  the  entire  body.  The  eggs  are  thin  and 
very  similar  to  those  of  Lemanthropua  and  other  Dichelestiids,  and 
not  at  all  like  those  of  Caligua, 

In  the  grooving  of  the  dorsal  surface  of  the  carapace  the  sides  of 
the  H  are  extremely  irregular,  the  lower  half  being  strongly  convex 
outward,  while  the  upper  half  runs  to  a  notch  on  either  side  in  the 
edge  of  the  carapace.  This  is  not  like  Caligua^  but  does  resemble 
that  found  in  the  EuryphorinsB. 

The  present  specimens  include  two  females  with  e^  strings,  taken 
from  the  same  host,  Polynemus  tetmddctylus,  at  Batavia,  Java. 
They  have  received  the  catalogue  number  42295,  U.S.N.M, 

LBRNAlfTHROFITS  LAPPACBD8,  nnr  upnOm, 

Plate  34. 

Female. — General  body  form  elongate  and  pear-shaped,  consider- 
ably widened  posteriorly;  cephalothorax  ovate,  one-fifth  the  entire 
length,  only  two-thirds  as  wide  as  the  remainder  of  the  thorax; 
carapace  projecting  strongly  at  the  sides  and  in  front  and  rolled 
ventraUy  over  the  mouth  parts  and  the  first  two  pairs  of  swimming 
legs. 

Second  and  third  segments  thoroughly  fused,  with  no  signs  of 
demarcation,  the  two  together  barrel-shaped,  with  strongly  convex 
sides.  Dorsal  plate  of  the  fourth  segment  twice  the  width  of  the 
fused  second  and  third  segments,  oval  in  outline,  with  a  squarely 
truncated  posterior  margin  which  considerably  overlaps  the  bases 
of  the  egg  strings  and  the  fourth  and  fifth  legs. 

"^ifth  segment,  genital  segment,  and  abdomen  short  and  broad, 
^ell  defined;  anal  laminae  short,  conical,  and  unarmed.  Egg 
I  narrow  and  one-third  as  long  again  as  the  entire  body;  eggs 
,bout  150  in  each  string. 
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First  antennaB  short  and  slender,  only  partially  visible  in  dorsal 
view;  second  pair  stout,  the  basal  joint  considerably  longer  than  the 
terminal  claw.  First  mazill»  stout,  the  terminal  joint  as  thick  as 
the  basal  and  tipped  with  three  spines,  the  central  one  of  which  is 
longer  and  stouter  than  the  other  two ;  second  maxillsB  with  a  slender 
terminal  claw.  Basal  joint  of  the  maxillipeds  much  swollen;  termi- 
nal claw  conical,  shorter  than  the  basal  joint,  and  slightly  curved. 

Ebcopods  of  the  jBrst  two  pairs  of  legs  wider  than  the  endopods 
and  considerably  flattened.  First  exopod  armed  with  five  short  and 
sharply  conical  spines ;  second  exopod  also  with  five  spines  which  are 
narrow  and  bluntly  pointed.  Endopods  of  both  pairs  with  a  stout, 
pear-shaped  basal  joint  about  as  long  as  the  exopod,  and  a  stout 
terminal  spine  half  as  long  again  as  the  basal  joint.  Third  l^s  of 
the  usual  plicate  form,  short  and  stout  and  projecting  at  right  angles 
to  the  body  axis.  Fourth  legs  projecting  half  their  length  behind 
the  posterior  margin  of  the  dorsal  plate;  rami  flattened  and  armed 
posteriorly  around  their  margins  with  a  broad  band  composed  of 
rows  of  ^papillate  processes,  each  of  which  bears  from  three  to  flve 
short  and  sharp  spines.  So  far  as  known  no  armature  of  this  sort 
has  ever  been  observed  on  any  other  species  of  the  genus.  Conse- 
quently this  character  alone  will  serve  to  distinguish  the  present 
species,  since  it  is  very  prominent. 

Color  a  brownish-yellow  without  pigment ;  egg  strings  dark  cinna- 
mon-brown. 

Total  length  (including  fourth  legs),  6  mm.  Width  of  fourth  dor- 
sal plate,  2.15  mm.  Length  of  cephalothorax,  0.9  mm.  Width,  0.9 
mm.    Length  of  egg  strings,  8  mm. 

Male. — General  body  form  oblong,  two  and  a  half  times  as  long  as 
wide,  somewhat  widened  posteriorly ;  cephalothorax  nearly  circular,  a 
trifle  wider  than  long  with  the  lateral  margins  flattened ;  antennal  area 
veiy  short  but  projecting  well  laterally.  Free  thorax,  genital  seg- 
ment, and  abdomen  well  fused,  without  transverse  grooves,  but  with 
marginal  invaginations  indicating  the  segments;  genital  segment  much 
narrower  than  the  free  thorax;  anal  lamin»  narrow,  conical,  and  un- 
armed. Mouth-parts  and  legs  like  those  of  the  female,  with  these 
differences:  The  second  antennaB  are  larger  and  stouter;  the  terminal 
claw  of  the  maxillipeds  is  relatively  longer  and  more  abruptly  curved; 
the  third  legs  are  directed  diagonally  backwards;  the  spiny  processes 
are  lacking  on  the  inner  margins  of  the  fourth  legs. 

Color  as  in  the  female,  but  a  little  lighter. 

Total  length  (including  fourth  legs),  2  mm.  Width  of  cephal- 
othorax, 0.51  mm.    Width  of  fourth  segment,  0.75  mm. 

(Jappaceus,  burrlike,  that  is,  armed  with  prickles  like  a  burr,  allud- 
ing to  the  fourth  legs.) 

20441"— PP0C.N.M.voL4a— 12 ^16 
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Three  females  and  two  males,  all  excellently  preserved,  were 
obtained  from  the  gills  of  Polynemus  tetradactylus  at  Batavia,  Java. 
One  female  has  been  numbered  42303,  U.S.N.M.,  and  becomes  the 
type  of  the  new  species.  The  other  two  females  and  the  two  males  have 
received  the  catalogue  number  42326,  U.S.N.M.,  and  become  cotypes. 
In  addition  to  the  spiny  processes  this  species  is  further  distin- 
guished by  the  strong  narrowing  of  the  cephalothorax  and  the  widen- 
ing of  the  fourth  dorsal  plate.  All  the  specimens  of  both  sexes  were 
found  fastened  to  the  outside  of  the  gill  filaments,  close  to  the  upper 
end  of  the  gill  arch. 

EXPLANATION  OF  PLATES. 

Plate  30. 

Male  and  female  of  Arffuhu  ingeM,  new  species. 

Fig.  1.  Dorsal  view  of  male. 

2.  First  and  second  antenna  of  female. 

3.  Maxilliped. 

4.  Bases  of  the  four  pairs  of  swimming  logs  of  the  male,  showing  accessory 

sexual  organs. 

5.  Respiratory  areas. 

6.  Three  of  the  supporting  rods  in  the  edge  of  the  sacking  disk. 

Plate  31. 
Female  of  Argulus  ingenSf  new  species,  and  male  of  Achtheinus  pinguU,  new  species. 

Fig.  7.  Dorsal  view  of  female  of  Argulus  ingent. 

8.  Dorsal  view  of  male  of  Ach^ieinus  pinguis, 

9.  Mouth  tube  and  first  maxilliB  of  the  same. 
10.  Maxilliped. 

11-14.  First,  second,  third,  and  fourth  swinmiing  legs. 

Plate  32. 

Females  of  Achtheinus  pinguis,  new  species,  and  Caligus  phipsoni  Bassett-Smith. 

Fig.  15.  Dorsal  view  of  female  of  Achtheinus  pinguds. 
16.  Maxilliped  of  same. 
17-20.  First,  second,  third,  and  fourth  swimming  legs. 

21.  Ventral  view  of  genital  segment  and  abdomen,  showing,  the  cement  glands 

and  rudimentary  fifth  and  sixth  legs. 

22.  Dorsal  view  of  female  of  CaUgus  phipsonl. 

Plate  33. 
Females  of  Caligvs  phipsoni  and  Parapetalus  hirstiius  (Bassett-Smith). 

Fig.  23.  Second  antenna  and  mouth-parts  of  Caligus  phipsoni, 

24.  First  swimming  leg. 

25.  Furca. 

26  and  27.  Third  and  fourth  swimming  legs. 

28.  Dorsal  view  of  female  of  ParapetaHus  hxrsutus, 

29.  Second  antenna,  maxillary  hook,  mouth-tube,  and 

30.  MaxiUiped. 

31.  Furca. 
32-35.  First,  second,  third,  and  fourth  swimming  legs. 
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Platb  34. 
liale  and  female  of  Lemanthropu9  lappaeeut^  new  species. 

Fig.  36.  Dorsal  view  of  male. 

37.  Dorsal  view  of  female. 

38.  Mouth-parts  of  male. 

39.  Maxilliped  of  female. 

40  and  41.  First  and  second  swimming  legs. 

42.  Portion  of  ventral  surftK^  of  fourth  leg  enlarged  to  ehow  the  small  papilke 
armed  with  sharp  spines. 
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Male  and  Female  of  Argulus  ingens. 

For  explanation  of  plate  see  paqe  242. 
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NOTES  ON  FRESH-WATER  OOPEPODA  IN  THE  UNITED 

STATES  NATIONAL  MUSEUM, 


By  C.  DwiQHT  Marsh, 

OfOu  UniUdStaUsDepartmmtc/AffrieuUurt,  WaMnfUm. 


The  coUectioDB  on  which  these  notes  are  based  have  been  in  the 
United  States  National  Museum  for  some  years,  and  most  of  them 
were  obtained  in  connection  with  the  work  of  the  United  States  Fish 
Commission.  The  Florida  collections  were  made  by  Dr.  W.  C.  Ken- 
dall, those  from  Sodus  Bay  by  Mr.  A.  C.  Weed ;  the  Mississippi,  Louisi- 
ana, and  Axton,  New  York,  material  was  obtained  by  Dr.  B.  W. 
Evermann,  and  the  western  collections  by  Doctor  Eyermann,  Drs. 
Eyermann  and  Meek,  Meek  and  Alexander,  and  Messrs.  Cox  and 
Uhich. 

Following  is  a  list  of  the  localities  in  which  copepods  were  found 
and  the  names  of  the  species  identified  in  each: 

COPEPODA  FOUND   IN   PLANKTON   COLLECTIONS  RECEIVED   FROM 

UNITED  STATES  NATIONAL  MUSEUM  IN  I9II. 

Woods  HolOy  MasBAchuflettfl,  fresh-water  pond: 

DiapUmui  leptopui.  Tar.  piwiYue  Forbes. 

Cydopt  vmdiif  var.  amerioanus  Marsh. 
Sodus  Bay,  New  York: 

Hotel  dock,  Leroys  Island,  to  sandbar— 

Diapiomut  reighardi  Marsh. 

Clfdopt  aUndut  Jurine. 

Cyclopt  viridii,  var.  brwi»pinotui  Herrick. 
Sand  bar  to  south  end  of  Nub  Island— 

Diapiomut  reif^ardi  Marsh. 

Cjfdopt  viridUf  var.  brtviipinomu  Herrick. 
East  side,  Leroys  Island — 

Cydopi  albidui  Jurine. 

Cifdopi  MfTuIaftM,  var.  eUgoHi  Herrick. 

Cydopi  UudtarH  Claus. 

Cydopt  viridii,  var.  hreviipinonu  Herrick. 

Diaj^omut  nighardi  Marsh. 
South  end  of  Nub  Island  to  hotel  dock,  Leroys  Islnd— 

Cydopt  viridii,  var.  hreviipinomi  Henick. 

Cydopi  aWiduM  Jurine. 

DiapUjmui  reigfUardi  Marsh. 
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Axton,  New  York: 
Rock  Pond— 

Cydppt  leudtarti  Glaus. 

Cydop»  8trenuus  Fischer. 
Pickerel  Pond— 

Cyciopa  letuttarti  Glaus. 
Lake  Geoige,  Florida: 
South  end — 

Ewrytemora  affinu  Poppe. 

CycJopt  praiintu  Fischer. 

Cyelopt,  immature,  probably  leuckarH, 

Diaptamui^  immature. 
Four  miles  south  of  Draytons  Island — 

Cydopa  pnuima  Fischer. 

IHaptomus,  immature,  probably  donalU  liarsh. 
Middle  of  lake — 

Diaptomut  dorwLu  Marsh. 

Cydopt  leudtarti  Glaus. 
Lake  Monroe,  Florida: 
Middle- 

Diaptomus  donalU  Marsh. 

Cydopt  leudtarti  Glaus. 
Upper  end — 

Diaptomut  donalu  Marsh. 

Cydopt  leudtarti  Glaus. 
Middle,  between  Sanford  and  Enterpi 

Diaptomut  dortalit  Marsh. 

Cydopt  leudtarti  Glaus. 
Just  below  railroad  wharf— 

Cydopt  terrulatut  Fischer. 
Little  Lake  George,  Florida: 
Opposite  Beecher  Point — 

Ewrytemora  affinit  Poppe. 

Diaptomujt  dortalit  Marsh. 

Cydopt  pratinut  Fischer. 

Cydopt  leudtarti  Glaus. 
No  locality  indicated— 

Ewrytemora  affinit  Poppe. 

DiaptomuM  dortalit  Marsh. 

Cydopt  leuclorh"  Glaus. 

Cydopt  terrulaiut  Fischer. 

Cydopt  pratinut  Fischer. 
Station  No.  3,  at  black  beacon  65— 

Ewrytemora  affinit  Poppe. 

Cydopt  pratinut  Fischer. 

Diaptomut  dortalit  Marsh. 
Locality  illegible— 

Ewrytemora  affinit  Poppe. 

Cydopt  pratinut  Fischer. 

Diaptomut  dortalit  Marsh. 
About  middle — 

Cydopt  pratinut  Fischer. 
Station  No.  1,  black  beacon  67 — 

Ewrytemora  affinit  Poppe. 

Cydopt  leucharti  Glaus. 
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St.  John's  River,  Florida: 
Opposite  Palatkfr— 

Cyclops  pratinuB  Fischer. 

Cydopi,  immature,  probably  leudtarti. 

Diaptomus,  immature. 
Fort  Gates— 

Eurytemora  affin%$  Poppe* 

Cydops  pnuinus  Fischer. 

Diaptomus  dontdiB  Marsh. 
Black  Bayou,  Mississippi: 

Eurytemora  affinia  Poppe. 

CycJopa  albuhii  Jurine. 
Flat  Lake,  Louisiaiia: 

Cydopa  albidui  Jurine. 

Eurytemora  affinu  Poppe. 
San  Marcos,  Texas: 

Cydops  alhidiu  Jurine,  immature. 
Sag:inaw  River,  Michigan: 

CycJopi  ierruiatui  Fischer. 

Cydopa  albidua  Jurine. 
Gamblis  Lake,  Idaho: 

Epiidnura  nevadenaia  Lilljeboig. 

Cjfdopa  urrukUuB  Fischer. 

CyehpB  leudtarti  Glaus. 

Cydopa  albidua  Jurine. 
Lake  Pend  Oieille,  Idaho: 
Julyfr- 

Cydopa  bicuapidatua  Glaus. 

Diaptomua  aahlandi  Marsh. 

Epiadtura  nevadenaia  Lilljeboig. 
Mountain  Greek,  June  27 — 

Epiadtura  nevadenaia  Lilljeboig. 

Diaptomua  aahlandi  Marsh. 
Alturas  Lake,  Idaho: 
8  p.  m. — 

Diaptomua,  no  mature  males,  probably  tyrelli  Poppe. 

Cydopa  viridia  Jurine. 
6.30  p.  m.— 

Diaptomua,  numerous,  immature. 

Cydopa  viridia,  var.  amerieanua  Marsh. 
8.10  a.  m.— 

Diaptomua,  numerous,  immature,  probably  tyrelli  Poppe. 

Cydopa  viridia,  var.  amerieanua  Marsh. 

7  p.  m. — Same  as  above. 

8  p.  m. — Same  as  above. 

Lake  Washington,  Washington,  east  side: 

Diaptomua  adhlandi  Marsh. 

Epiadmra  nevadenaia  Lilljeboig. 
Tsiltcoos  Lake,  Oregon: 

Epiadmra  nevadenaia  Lilljeboig. 
Grater  Lake,  Oregon,  towing  from  landing  to  island: 

Diaptomua,  one  female,  perhaps yWmcMcaniM  Lilljeboig. 
Del  Monte  Lake,  Monterey,  Galifomia: 

Cydopa  viridia,  var.  amerieanua  Marsh,  2  specimens. 
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Hocketts  Lake,  California  (in  Kern  River  region): 

No  copepods,  but  from  other  collectionfl  from  Hocketts  Lake  were  identified^ 
Cyctops  albUku  Jurine. 
Cyclops  serrulatuSf  var.  montanus  Brady. 
Diaptomvs  signicauda  LiUjeboig. 

While  most  of  the  localities  are  new  for  the  species,  in  the  majority 
of  cases  no  special  significance  is  to  be  attached  to  the  new  facts  of 
distribution.  Cyclops  bicuapidatus,  C.  leuckarHf  C.  aUnchiS,  C.  ser- 
ruUUus,  and  C.  prasinus  occur  not  only  all  over  the  United  States, 
but  are  common  in  Europe  and  Asia,  while  some  of  these  species 
extend  their  range  to  Africa  without  any  change  of  structure.  C. 
viridis  in  its  varieties  breviapinasus  and  americanus  occurs  every- 
where in  the  United  States.  The  localities  for  Epiaehura  nevadensiSf 
Diaptomtts  ashlajidi,  and  D.  iyreUi  are  not  new.  The  localities  of  the 
other  species,  however,  are  of  particular  interest  and  justify  the  more 
extended  statement  following. 

DIAXrrOMUS  LBPTOPUS,  w.  PISCmJB  F«lMt. 

This  variety  was  originally  described  from  collections  made  in 
Montana.  It  has  also  been  found  in  Manitoba,  Alberta,  and  Colorado. 
Diaptomus  leptopua  has  seemed  to  be  confined  largely  to  the  Missis- 
sippi Valley,  although  it  has  been  reported  from  Massachusetts. 
DiapUmuus  leptopus,  var.  piacinse  has  not  before  been  reported  from 
the  eastern  United  States,  so  that  its  occurrence  at  Woods  Hole  is  a 
matter  of  some  interest. 

DIAPTOllCUS  DORSALIS  UaxA. 

This  species  was  first  found  in  collections  made  by  Prof  .E.  A.  Birge 
in  southern  Louisiana,  and  up  to  the  present  time  this  has  been  the 
only  locality  for  the  species.  Its  occurrence,  therefore,  in  great  num- 
bers in  the  collections  made  in  Florida  is  of  importance  as  extending 
the  range  of  the  species,  because  without  doubt  it  will  be  found  at 
intervening  points.  It  was  found  in  Little  Lake  George,  Lake  Monroe, 
and  in  the  St.  Johns  River  as  far  down  as  Palatka. 

DIAPTOMUS  RBIOHARDX  ICttih. 

Specimens  of  this  species  were  found  in  the  collections  made  by 
Mr.  A.  C.  Weed  in  Sodus  Bay,  New  York,  July  26  and  August  9, 1909. 
These  specimens  are  of  much  interest.  D.  reighardi  was  described 
from  material  collected  from  a  lake  on  Beaver  Island  in  Lake  Michi- 
gan, and  from  Intermediate  Lake,  in  the  northern  part  of  the  southern 
peninsula  of  Michigan.  It  was  later  found  in  collections  made  by 
Dr.  B.  H.  Ward  in  Crooked  Lake,  Michigan.  Although  extensive 
collections  have  been  made  in  the  other  lakes  of  Michigan  and  in  Lake 
Michigan,  it  has  never  been  found  in  any  other  locality,  and  the  suppo 
sltion  has  been  that  it  was  a  rather  closely  localized  species.   From  its- 
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occurrence  in  Sodus  Bay  it  is  assumed  that  it  will  eventually  be 
found  in  bodies  of  water  between  Michigan  and  New  York,  and  from 
the  fact  that  Sodus  Bay  is  connected  with  Lake  Ontario  it  might  be 
expected  in  that  lake.  The  New  York  specimens  correspond  in  every 
detail  with  those  found  in  Michigan. 

BURTTSMOSA  AVrOflS  Ptn^ 

This  species  is  found  very  abundantly  in  many  places  on  the  coast 
of  Europe,  in  salt,  brackish,  and  fresh  waters.  It  was  first  reported 
in  America  by  Herrick,^  who  says  that  it  lives  in  the  shallow  bays  and 
estuaries  along  the  Gulf  of  Mexico.  Foster,'  1904,  gives  definite 
localities  near  New  Orleans,  and  Pearse,'  1906,  records  its  occurrence 
on  Nantucket  Island^  Massachusetts.  Therefore  its  occurrence  in 
great  numbers,  in  the  museum  collections  from  the  St.  Johns  River 
and  Little  Lake  George,  is  no  more  than  would  be  expected.  Its 
occurrence  in  Flat  Lake,  Louisiana,  and  Black  Bayou,  Mississippi, 
however,  is  of  a  good  deal  of  interest.  Flat  Lake  is  about  40  miles 
from  the  Gulf,  while  Black  Bayou  is  more  than  200  miles  from  the 
Gulf,  and  has  an  elevation  of  144  feet.  Inasmuch  as  Eurytemora 
affinia  is  commonly  considered  a  salt-water  form  which  is  capable, 
after  migration,  of  continuing  its  existence  in  brackish  or  fresh  water, 
it  is  rather  surprising  to  find  it  at  a  place  so  remote  from  salt  water  as 
Black  Bayou. 

It  may  be  noted,  in  this  connection,  that  Nordqvist  ^  states  that 
Eurytemora  lacuatria  is  found  in  lakes  from  207  to  252  meters  above 
the  sea. 

CYCLOPS  STRSHUnS  ftoeter. 

Cydops  itrenuua  Fischer,  Bull.  Soc.  Imp.  Moecou,  vol.  24, 1851,  pp.  41&-426,  pi. 
9,  figs.  12-22.— O.  O.  Babs,  Forh.  Vid.  Selsk.  Christiania,  1863,  p.  236.— 
Bbadt,  Mon.  Gopepoda  Brit.  Isles,  vol.  1, 1878,  pp.  104-105,  p.  119,  figs.  1-7. — 
Hbrbick,  12th  Ann.  Rept.  Geol.  Nat.  Hist.  Surv.  Minnesota,  1884,  p.  147. — 
Daday,  Math,  ^e  tenntoettud.  Efel.  Vonatk.  a  haz.  viszony.,  1885,  pp.  216- 
218.— VosBELER,  Jahieah  Ver.  vat.  Nat.  Wtirttembeig,  22  Jahig.,  1886,  p. 
195,  pi.  14,  figs.  18-22.— Richard,  Rev.  Sci.  Bourbonnais,  vol.  1,  1888,  pp. 
61-62. — ^Landb,  Materyjaly  do  Fauny  Skorapiakow  Widlonogich  Krolestwa 
Polskiego.  Widlonogi  Swobodnie  Zyjace.  I»  Rodzina  Cyclopy,  1890,  pp.  53- 
55,  pi.  21,  figs.  156-163, 165.— Schmbil,  Zeitschr.  Naturw.  Halle,  vol.  64, 1891, 
p.  24.— Bradt,  Nat.  Hist.  Trans.  Northumberland,  Durham,  and  Newcastle- 
upon-Tyne,  vol.  11, 1891,  p.  73,  pi.  2,  figs.  1-4.— RzcBARD,  Ann.  Sci.  Nat.  Zool., 
vol.  21, 1891,  pp.  ^-228,  pi.  6,  fig.  18.— Scbkeil,  Deutschlands  freilebende 
SOsBwasser-Gopepoden,  Part  1.  Cyclopidie,  1892,  pp.  39^1,  pi.  2,  figs.  12-15.— 
Landb,  Mem.  Soc.  Zool.,  vol.  5, 1892,  p.  161. — Richard,  Rev.  Biol.  Nord  de  la 
France,  vol.  5, 1893,  p.  4.— Scrmbil,  Abh.  Naturf. Qes. Halle,  vol.  19, 1893-5, 
pp.  20-23.— Hbrriok,  Second  Rept.  SUte  Zool.  Minn.,  1895,  p.  99,  pi.  23, 
figs.  12-13.— Stbubr,  Verb.  Zool.-bot.  Qes.,  Wien,  1897,  p. 4.— Matilb,  Bull. 

1  TwtUQi  Ann.  R«pt.  Ctaol.  and  Nat.  Hist.  Surv.  Minn.,  1884,  p.  182. 
I  Second  Rep.  OnU  Biol.  Station,  pp.  73-74. 
•  Amer.  Natundist,  vol.  40,  p.  242. 
«Dla  Calmldm  Ftniands,  1888,  p.  57. 
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Soc.  Natur.  Moscou,  1897,  No.  1,  p.  122,  pi.  2,  fig.  6. — Liujeboro,  Kozigl. 
Svenska  Vet.-Akad.  Handl.,  vol.  35,  1901,  p.  28,  pi.  2,  figs.  20-25.— 
Gb^steb,  Rev.  Suisse  Zool.,  vol.  11, 1903,  pp.  514-523,  pi.  15,  figs.  15  and 
33.— VAN  DouwB,  Die  SQaswasBer&mia  Deutschlands,  Heft.  2,  1909,  pp. 
24-25,  figs.  69-71. 

Cyclops  brevioaudatus  Glaus,  Das  genus  Cyclops,  1857,  pp.  34-35,  fig.  12;  Die 
frei  lebenden  Oopepoden,  1863,  p.  100. — ^Lubbock,  Tma.  Linn.Soc.  London, 
vol.24,  1863,  pp.20(>-201.—PBifi,  Arch. Natum. Land.  B5nmen, vol. 2,  1872, 
Abth.  4,  p.  221,  fig.  15.— HoEK,  Tijdsch.  Ned.  Dierk.  Ver.,  vol.  3,  1876,  pp. 
15-17,  pi.  2,  figs.  1-9. 

Cyclops furcifer  Glaus,  Arch,  f .  Naturg.,  Jahrg.  23,  vol.  1, 1857,  p.  208-209,  pi.  11, 
figs.  14^16. 

Cyclops  scutifer  G.  O.  Sabs,  Forh.  Vid.  Selsk.  Ghristiania,  1863,  p.  237.— 
LnjjBBOBo,  Eongl.  Svenska  Vet.-Akad.  Handl.,  vol.  35, 1901,  p.  33,  pi.  2, 
figs.  26-27. 

Cyclops  ahyssorum  G.  O.  Sabs,  Forh.  Vid.  Selsk.  Ghristiania,  1863,  p.  238. — 
Bbadt,  Nat.  Hist.  Trans.  Northumberland,  Durham,  and  Newcastle-upon- 
Tyne,  vol.  11, 1891,  p.  73,  pi.  3,  figs.  1-9. 

Cyclops  clausii  Lubbock,  Trans.  Linn.  Soc.  London,  vol.  24, 1863,  pp.  201-202,  pi. 
31,  figs.  12-14. 

Cyclops  vicinus  Uljanix,  Schrift.  Ges.  Freunden  Naturw.  Moskau,  vol.  11, 1875, 
pp.  30-31,  pi.  10,  figs.  1-7.— Lands,  Materyjaly  do  Fauny  Skorupiakow 
Widlonogich  Erolestwa  Polskiego.  Widlonogi  Swobodnie  Zyjace,  I,  Bodzina 
Cyclopy,  1890,  pp.  47-49,  pi.  16,  figs.  33-41;  pi.  21,  fig.  164.— Bbadt,  Nat. 
Hist.  Trans.  Northumberland,  Durham,  and  Newcastle-upon-Tyne,  vol.  11, 
pt.  1,  1891,  p.  12,  pi.  1,  ^.  6-9.— Lqjjsbobg,  Eongl.  Svenska  Vet.- 
Akad.   Handl.,  vol.  35, 1901,  p.  26,  pi.  2,  figs.  1&-19. 

Cyclops  fedtschenkoi  Uljanin,  Schrift.  Ges.  Freunden  Naturw.  Moskau,  vol.  11, 
1875,  pp.  31-32,  pi.  12,  ^,  10. 

Cyclops  piUchellus  Bbadt,  Mon.  Gopepoda  Brit.  Isles,  vol.  1,  1878,  pp.  107-108, 
pi.  17,  figs.  1-3. 

Cyclops  daudtopolitanus  Dadat,  liath.  ^  termtoettud.  EOzl.  Vonatk.  a  has. 
viszony,  1885,  pp.  227-229,  pi.  1,  figs.  14r-18. 

Cyclops  hungaricus  Dadat,  Math.  ^  term^szettud.  K5zl.  Vonatk.  a  haz.  viscony, 

1885,  pp.  230-233,  pi.  2,  figs.  9-12. 

Cyclops  bodamicus  Vossblbb,  Jahresh.  Ver.  Vat.  Nat.  WUrttembeig,  22  Jahig., 

1886,  p.  193,  pi.  5,  figs.  13-18. 

Cyclops  lucidulus  Vossblbb,  Jahresh.  Ver.  Vat.  Nat.  Wfirttembeig,  22  Jahig., 

1886,  p.  196,  pi.  5,  figs.  1-12.— Thallwttz,  Jahresh.  omith.  Beobacht.  Stat. 

Sachsen,  vol.  5, 1890,  p.  80. 
Cyclops  quadricomis  Sostabic,    Rad.  Jugoslav,  akad.,  vol.  92, 1888,  pp.  62-64, 

pi.  1,  fig.  5. 
Cyclops  strenuuSf  var.  vicina  Fbi6  and  VIvba,  Arch.  Naturw.  Land.  B5hmen, 

vol.  9, 1893,  pp.  57-58,  figs.  44a  and  445. 
Cyclops  miniatus  Lilljebobo,  Kong.  Svenska  Vet.-Akad.  Handl.,  vol.  35, 1901, 

p.  24,  pi.  2,  figs.  13-15. 
Cyclops  holensis  Lxluebobg,  Eong.  Svenska  Vet.-Akad.  Handl.,  vol.  35, 1901, 

p.  21,  pi.  2,  figs.  11-12. 

Inasmuch  as  Cydops  strenuus  has  not  before  been  found  in  America, 
a  somewhat  detailed  description  of  the  species  is  given. 

The  cephalothorax  (fig.  1)  is  broadly  oval,  the  posterior  segments 
being  much  wider  than  in  most  of  the  species  of  Cyclops;  the  breadth 
is  about  one-half  the  length.    The  front  is  markedly  produced.    The 
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posterior  comers  of  the  first  and  second  segments  in  the  female  are 
rounded,  the  third  is  either  slightly  produced  backward  or  rounded, 
while  the  fourth  and  £fth  are  produced  outward  and  backward  in 
prominent  points.  The  form  of  the  fourth  and  fifth  segments  of  the 
cepholothoraz  is  a  marked  characteristic  of  this  speciee.  The  fifth 
segment  varies  considerably  in  its  form.  Figures  2  and  3  show  forms 
from  specimens  collected  near  Damascus.  Specimens  from  Axton 
duplicated  these  forms.  The  fourth  and  fifth  cephalothoracic  s^- 
meots  of  the  male  do  not  have  the  characteristic  form  of  those 
found  in  the  female. 

The  first  abdominal  segment  about  equals  in  length  the  remaining 
segments  of  the  abdomen;  the  anterior  end,  while  much  narrower 

than   the   last    cephalothoracic 

segment  is  nearly  twice  as  wide 

as  the  posterior.    The  posterior 

margins  of  all   the  abdominal 

segments    except   the  last   are 

dentate;    the    last  segment    is 

armed  with  minute  spines. 


FM.  l.-CTCtOP« 
•TKRfDtrB,  FUUUL 
XSB. 

The  branches  of  the  furca  are  diverging,  elongate,  the  length  rela- 
tively to  the  rest  of  the  abdomen  being  variable,  but  frequently 
equalling  the  last  three  abdominal  segments.  The  inner  margin  is 
ciliate,  and  nicning  the  length  of  the  dorsal  surface,  there  is  a  some- 
what irregular  cuticular  ridge;  this  ridge  is  not  found  in  males  or  in 
immature  specimens.  The  outer  margin  has  an  indentation  at  about 
one-third  its  length,  and  the  lateral  seta  is  set  well  toward  the  end. 
The  terminal  setie  are  rather  short  and  weak.  Figure  4  shows  the 
furca  of  a  specimen  from  Syria  and  Is  typical  in  its  structure.  Figure 
5  is  from  an  Axton  specimen  and  differs  from  the  type  io  that  it  is 
shorter,  the  lateral  seta  is  set  well  back  from  the  end  of  the  s^;ment, 
and  the  cuticular  ridge  of  the  dorsal  surface  is  lacking;  inasmuch  as 
no  egg-bearing  females  were  found  in  the  Axton  collections,  it  is 
probable  that  the  specimens  were  not  quite  mature. 
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The  first  aotennie  are  17-9egmented  and  reach  about  to  the  third 
cephatothoracic  segment.  The  twelfth  segment  has  a  seiiB0i7 
club.  The  last  three  anteonal  seg- 
ments bear  a  hyaline  lamella  with 
a  somewhat  irregular  row  of  veiy 
minute  spines.     This  structore  is 


1M.  7-8.— Ctclops  STSIK 

irtTB.     7, 

TnWKAI, 

S,  TKBMMAL  SMMtHte  I 

•  miAi.1 

JBOII  AI- 

■TOM,  NBWYOM.     XIM 

shown  in  figures  7  and  8.     Figure 
7  is  from  a  Syrian  spedmen  and 
figure  8  is  from  a  specimen  col- 
lected at  Axton,  New  York.    These 
are  drawn  to  the  same  scale  and 
show  the  relative  sizes  from  the  two 
localities.    The  second  antenna,  shown  in  figure  6,  has  no  distinctive 
characteristics. 
The  spinous  armature  of  the  terminal  segments  of  the  ezopodites 
»  of  the  swimming  feet  is  represented  by 

the  formula  3,  4,  3,  3.  This  formula 
held  true  in  all  the  specimens  which 
have  passed  through  the  author's 
hands,  Schmeil  says  that  it  may  be 
also  2,  3,  3,  3,  or  3,  3,  3,  3.  Figures  9 
and  10  show  the  structure  of  the  termi- 
nal segments  of  the  second  and  fourth 
feet. 

The  fifth  foot  is  composed  of  two 
segments.  The  basal  segment  is 
commonly  broader  than  long,  but 
somewhat  variable  in  its  rela- 
tive dimensions;  it  bears  at  its 
outer  distal  angle  a  racier  short  plumose  seta.  The  second  segmeat 
is  about  twice  as  long  as  broad;  it  bears  at  its  dis^  extremily  a  long 
plumose  seta  and  about  midway  of  its  inner  margin  a  stout  serrate 
spine;  distad  of  the  spine  the  segment  is  about  half  as  wide  as  the 


Praa.  ft-lO.— Crcxora  mnnrva.   9,  Tumi- 


no.  1901. 
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Figs.  11-12.— Cyclops  sTRENima.  11, 
FuTH  rooTor  specimen  from  Syria. 
12,  Futh  foot  or  specimen  from 
AZTOM,  New  York.    X  202. 


basal  portion.    There  is  a  group  of  small  spines  at  the  outer  distal 
angle  of  this  segment  and  at  the  base  of  the  lateral  spine.    Figure  11 
is  the  fifth  foot  of  a  Syrian  specimen  and 
figure  12  the  same  structure  from  an  Ax- 
ton  specimen,  drawn  to  the  same  scale. 

The  form  of  the  receptacidum  seminis 
is  shown  in  figure  13.  The  form  of  the 
labrum  is  shown  in  figure  14.  The  sec- 
ond row  of  teeth  is  very  distinct.  Not 
enough  specimens  were  examined  to 
make  sure  that  this,  which  has  not  been 
mentioned  by  other  authors,  is  a  con- 
stant structure,  but  it  is  interesting  to 
note  that  Brady'  in  his  figure  of  the 
labrum  has  a  line  where  the  author  has 
found  minute  teeth;  the  row  of  teeth  by 
a  lower  magnification  appears  as  a  Une. 
In  all  the  specimens  examined  there 
was  an  absence  of  the  customary  seta  on 
the  basal  segment  of  the  fourth  swimming  foot.  This  apparently 
has  not  been  noted  by  other  authors. 
Schmeil  gives  as  the  average  length  of  females  1.5  to  2.5  mm. 

The  females  of  the  Axton  collections 
average  1.35  mm,  the  largest  examined 
measuring  1.525  mm. 

Cyclops  strenuus  is  widely  distributed 
in  Europe,  Asia,  and  northern  Africa, 
but  has  not  been  reported  before  from 
America.  It  is  distinctly  a  cold  water 
form  occurring  most  abundantly  in  the 
colder  months. 

Dr.  B.  W.  Evermann  collected  it  in 
Rock  Pond,  Axton,  New  York,  on  April 
30.  It  seems  strange  that  it  has  never 
been  seen  before,  for  it  is  probable  that 
it  is  a  form  of  wide  distribution  in 
America. 

In  the  synonymy,  for  the  most  part, 
Schmeil  has  been  followed.  Granting  the 
limits  of  variation  as  stated  by  him,  the 
species  published  by  lilljeborg  in  1901, 
BCfiiUferj  vicinuSf  miniaiuaj  and  Jcolenais 
should  be  considered  as  varieties,  and  it 
would  be  a  matter  of  personal  opinion  whether  or  not  it  is  worth 
while  to  recognize  them  under  distinct  names. 


Fmm.  13-14.— Cyclops  strenitus.  i^, 
Ovnm  Of  BBCBnAcuiuM  ssmimis. 
X  1«.   14.  Lasrvm.    X  292. 


Iia78,pl.l0,flf  3. 
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DESCRIPTIONS  OF  CERTAIN  SPECIES  OF  WASPS  OF  THE 

FAMILY  SPHECID^. 


By  Henby  T.  Fbbnald, 

Ofiht  Maiiaehu8eU$  AgrieuMwral  College,  Amhentf  ManachuutU. 


The  following  descriptions  and  notes  have  accumulated  since  the 
publication  of  my  paper  on  this  group,  in  the  Proceedings  of  the 
United  States  National  Museum,  in  1906.  Nearly  all  that  has  been 
added  to  our  knowledge  of  the  group  since  that  timid  has  come  as  the 
result  of  additions  to  the  collections  of  the  United  States  National 
Museum. 

CHLORION  MAlfDIBTTLARIS  (CnMon). 

This  species  was  described  from  a  single  female  specimen  taken  in 
Cuba  by  Oundlach,  and  the  redescription  given  by  me^  was  prepared 
from  the  type. 

Another  specimen  collected  in  Santo  Domingo  and  now  in  the  United 
States  National  Museum  enables  me  to  determine  more  definitely 
which  characters  given  in  the  above  paper  are  individual  and  which 
are  of  specific  importance. 

The  characters  in  which  this  specimen  differs  from  the  type  are  as 
foUows: 

Pubescence  everywhere  silvery.  Gypeus  with  a  slight,  bilobed 
median  projection  on  its  anterior  margin.  Greatest  width  of  cheeks 
behind  the  eyes  at  about  the  middle  of  the  head.  Scape  of  antenna 
very  faintly  ferruginous  below.  Lateral  pubescent  bands  of  meso- 
notum  meeting  posteriorly;  anterior  median  groove  not  pubescent; 
post-scuteUar  pubescence  only  at  the  sides,  not  in  the  middle;  dorsum 
of  median  segment  thickly  clothed  with  white  hairs  and  with  a  trace 
of  pubescence  on  each  side  above  the  petiole.  Abdomen  about 
equally  pointed  in  outline  at  each  end ;  the  first  dorsal  plate  sericeous ; 
the  second,  third,  and  fourth  glistening  and  with  a  bluish  reflection. 
Hairs  on  the  last  two  abdominal  plates  above,  brownish;  terminal 
plate  rather  more  acuminate  than  ''rounded  acuminate."    Wings 

1  Proo.  U.  B.  N4.  Mns.,  vdL  31, 1900,  p.  4ia 
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slightly  fuliginous,  least  so  basally,  with  a  slight  violet  reflection. 
TegulsB  dark  brown.  Anterior  coxsd  pubescent  in  front;  fore  meta- 
tarsi with  nine  comb  teeth  hardly  longer  than  half  the  metatarsus. 
All  the  tibisB  and  tarsi  very  dark  brown.  One  female,  20  nun. 
Otherwise  as  described  in  my  paper  ^ 

CHLORION  RBSINIPBS  VMiiald. 

This  has  heretofore  been  known  only  from  the  female.  A  male  now 
in  the  collection  of  the  United  States  National  Museum,  which  I 
have  examined,  has  made  possible  the  preparation  of  the  following 
description: 

The  male  of  this  species  differs  from  the  description  of  the  female 
published  in  1906'  as  follows: 

Gypeus  quite  long  and  convex,  its  anterior  margin  shghtly  exca- 
vated in  the  middle,  but  with  a  rounded  projection  at  the  central  third 
of  the  excavation.  The  surface  of  this  plate  entirely  covered  with 
pubescence,  but  without  any  backward  extension  of  the  ferruginous 
color  from  the  middle  of  the  anterior  margin.  Outer  ends  of  the 
longer  clypeal  hairs  not  tipped  with  black.  Distance  between  the 
lateral  ocelli  equal  to  or  slightly  greater  than  from  them  to  the  eyes. 
Cheek  less  than  half  the  width  of  the  eye  at  its  widest  point.  Scape  of 
antenna  faintly  ferruginous  beneath.  Lateral  mesonotal  pubescent 
bands  not  meeting  behind.  Pubescence  absent  on  the  posterior  end 
of  the  median  segment  and  along  the  stigmatal  groove.  There  is  no 
sericeous  band  between  the  middle  and  hind  coxsb  (nor  on  a  female  in 
this  lot).  Petiole  slightly  bent,  the  projection  of  the  curve  being 
downward,  and  on  its  posterior  third ;  as  long  as  the  second  segment 
of  the  posterior  tarsus.  Abdomen  duU  ferruginous,  darker  behind; 
with  a  black  spot  on  the  first  dorsal  plate  on  each  side  rather  toward 
its  posterior  margin,  and  with  a  median  triangular  spot,  apex  forward, 
at  the  anterior  margin  of  the  second  plate  (these  markings  are  proba- 
bly variable).  Dntire  dorsal  surface  of  the  abdomen  yellowish  seri- 
ceous and  with  coarse  yellowish  hairs  on  the  last  two  plates.  Ter- 
minal plate  broadly  rounded  in  the  middle  and  with  a  dight  median 
longitudinal  ridge.  Beneath,  plates  three  to  seven  are  coarsely  yel- 
low sericeous,  the  hinder  margins  of  the  fourth  to  seventh  plates 
emarginate,  the  emargination  increasing  posteriorly,  and  with  the 
hairs  longer  and  coarser  toward  the  sides,  almost  forming  lateral  tufts 
on  the  sixth  and  seventh  plates.  Terminal  plate  truncate,  rather 
sharply  acuminate  from  the  center  of  the  truncation.  Wings  with  no 
yellow  tinge,  evenly,  slightly  fuliginous  and  with  a  decided  violet 

Section.    TegulsB  dark,  almost  black,  but  with  traces  of  ferruginous 

i  Pnw.  U.  S.  Nat.  Mua.,  voL  81, 1906,  pp.  m-42^  •  Idem,  p.  386. 


No.  19Q3.  WA8P8  OF  THE  FAMILY  SPHBCIDAS-^FERNALD.  259 

here  and  there.  Trochanters  partly  black,  the  hinder  pair  least  so. 
Otherwise  as  in  the  female. 

Length,  21  mm. 

San  Francisco  Mountains,  Santo  Domingo,  West  Indies,  June  9, 
1905;  Aug.  Busck.  collector. 

CBLOBIOJX  VLAVITAKSIS  VmimM. 

It  may  be  desirable  to  note  here  that  CMori(m  JUwiiarais  Fernald 
was  given  a  new  name  in  the  paper  on  these  insects  in  the  Proceedings 
of  the  United  States  National  Museum,  mentioned  above,  because  the 
specific  name  jUmpes  Smith  was  preoccupied. 

CKLOBION  BBIDWXLU  (iWMid), 

A  specimen  from  Union  County,  Illinois,  in  the  collection  of  the 
University  of  Illinois  considerably  extends  the  range  of  this  species 
beyond  what  has  been  previously  recorded. 

CmOBIOll  PBHNSTLVAHXCUM  (Ltaiuras). 

It  was  stated  ^  that  this  species  should  occur  in  the  mountainous 
regions  of  Mexico.  This  has  since  been  sustained  by  the  capture  of 
a  female  in  Sonora,  Mexico,  now  in  the  United  States  National' 
Museum  collection. 

cmoxioii  cmcmcBCUM  (8t«ni«). 

The  distribution  of  this  species  may  now  be  extended,  a  male  20 
mm.  long  captured  at  Turrialba,  Costa  Rica,  being  in  the  collection 
of  Schild  and  Burgdorf  in  the  United  States  National  Museum. 

CmOXIOll  TBZARUM  (CiMMn). 

This  species  has  heretofore  been  reported  only  from  Texas.  It  has 
been  taken  by  C.  H.  T.  Townsend  at  Meadow  Valley,  Mexico. 

1  Proo.  U.  B.  Nat  Mm.,  yqL  81, 1906,  p.  407. 
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ADDITIONS  TO  THE  WEST  AMERICAN  PYRAMIDEUJD 
MOLLUSK  FAUNA,  WITH  DESCRIPTIONS  OF  NEW  SPE- 
CIES.>  

By  Paul  Babtsoh, 

AMnttant  Curaior,  Divinon  of  M<MuBiif  United  8taU$  NaUondl  Mumum. 


INTRODUCTION. 

The  publication  of  the  monograph  on  the  West  American  Pyra- 
midellid  Mollusks  in  1909,  as  Bulletin  68  of  the  United  States  National 
Museum,  appears  to  have  stimulated  the  workers  in  mollusks  to  fur- 
ther efforts  in  this  field,  for  there  soon  followed  many  requests  from 
west  coast  collectors  for  the  examination  of  their  collections  and  the 
identification  of  their  material.  This  has  been  cheerfully  done  and 
has  resulted  in  the  addition  of  much  new  material,  as  well  as  an 
increased  knowledge  of  the  distribution  of  the  species  previously 
described.  The  data  pertaining  to  the  distribution  of  the  West 
American  Pyramidellid®  will  be  shortly  presented  for  publication  in  a 
separate  paper.  The  present  paper  will  be  confined  to  the  presenta- 
tion of  the  additions  made  since  Bulletin  68  was  issued,  and  to  certain 
corrections  of  errors,  mostly  in  citation,  which  have  been  discovered 
in  that  work. 

In  this  connection  I  wish  to  express  my  thanks  to  all  the  corre- 
spondents who  have  sent  their  material  to  me  for  examination,  which 
has  made  this  increase  of  the  knowledge  of  this  group  possible,  and  I 
wish  to  especially  thank  Mr.  John  C.  Maooun,  of  the  Geological  Sur- 
vey of  Canada,  who  was  kind  enough  to  send  us  the  shells  dredged  in 
Barkley  Sound,  Vancouver  Island,  British  Columbia,  which  were 
reported  upon  by  Dr.  W.  H.  Dall  and  the  present  writer  in  Memoir 
No.  14  of  the  Department  of  Mines  of  the  Geological  Survey  of  Can- 
ada. A  report  on  a  second  sending  from  the  same  general  locality 
is  now  going  through  press.  The  labors  of  Dr.  Fred  Baker,  Miss 
J.  M.  Cooke,  Prof.  F.  W.  Kelsey,  and  Mr.  C.  W.  Gripp  have  added 
materially  to  our  knowledge  of  the  fauna  of  the  San  Diego  region; 

1 A  mppkmtnt  to  tiM  mooogimiihoa  thli  graop  pobttdiMlM  BnllaiClii  08  of  the  Unltod  Statot  Nstloiial 
Maaeam  DaoamlMr  18»  1900. 
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of  Mr.  and  Mrs.  T.  S.  Oldroyd  and  Mrs.  B.  L.  Baldridge  to  that 
of  San  Pedro,  California;  and  of  Mr.  S.  S.  Berry  to  that  of  the 
vicinity  of  Monterey,  California.  I  wish  also  to  express  my  sincere 
thanks  to  Mr.  Tom  Iredale  for  calling  attention  to  certain  biblio- 
graphical and  other  errors  occurring  in  Bulletin  68,  which  are  cor- 
rected in  the  present  paper. 

The  accompanying  drawings  were  made  by  Mas  Evel]^  G.  Mitchell. 

When  the  monograph  was  pfepared  several  publications  were  not 
available  for  consultation,  among  them  the  Synopsis  of  the  British 
Museum  for  1840  and  1842,  which  made  it  necessary  to  use  secondary 
quotations,  and  has  led  to  some  slight  errors.  Another  work,  by  De 
Folin,  D'une  Methode  de  Qassifioation  pour  les  Coquilles  de  la 
famille  des  Chemnitzids,^  had  escaped  our  attention  altogether  and 
has  only  recently  been  made  known  to  us  by  Mr.  Tom  Iredale.'  We 
have  been  unable  to  find  it  in  Washington  so  far,  but  take  Mr.  Iredale's 
assurance  in  the  places  cited  that  the  paper  we  quoted  as  ''Constit. 
Method,  de  la  Fam.  Chemnitzidse,  1885,"  reprints  the  tabular  classi- 
fication without  change.  Although  this  makes  quite  a  change  neces^ 
sary  in  the  references  to  De  FoUn's  names,  it  fortunately  entails  no 
change  in  the  nomenclature  in  use.  This  second  paper  of  De  Folin 
we  had  seen  in  separate  form  only,  and  we  are  told  by  Iredale  that  it 
was  published  in  1884-85.' 

The  following  notes  will  bring  the  bulletin  up  to  date : 

Page  8,  Une  22:  Scacchi  should  read  Brocchi. 

Page  10:  Drop  the  footnote  and  cite  the  subgenus  as  follows: 
AgaOia  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  6,  1860,  p.  422. 
Type,  Agatha  virgo  A.  Adams.  This  was  a  monotypic  genus  at  the 
time  of  description,  and  although  the  type  was  subsequently  assigned 
to  Myania,  Meriesiho,  and  ArruUhia  by  A.  Adams,  must  remain  as 
the  type  of  the  present  group,  which  is  valid. 

Page  11,  line  22:  plicala  ^ould  read  plicatula. 

Pages  13  and  18:  The  sufa^nera  Elodiamea  De  Folin  and  Odoa- 
tomeUa  Bucquoy,  Dautzenbeig,  and  Dollfus  should  be  united,  the 
complete  synonymy  reading: 

Odostomdia  Bucquoy,  Dautzenberg,  and  Dollfus,  Moll.  Rouasillon, 
1883,  p.  167,  type,  Riasoa  doUdum  PhiUppi,  +  Elodia  De  Folin, 
Ann.  Soc.  linn.  Maine  et  Loire,  vol.  12,  1870,  p.  200,  »  Elodiamea 
De  Folin,  Zool.  Bee.,  1885,  published  in  1886,  p.  94,  not  Elodia 
Desvoidy,  1863  +  Herviera  Melvill  and  Standen,  Joum.  Couch., 
vol.  9,  1899. 

Page  16,  line  39:  gradaia  should  read  graduata. 

Page  17,  line  22:  1853  should  read  1833. 

t  Ann.  Boo.  linn.  llabM  et  Loin,  vol.  12,  pp.  191  et  seq. 

I  NaatUut,  TOL  24, 1910,  pp.  A6-«. 

•  Ann.  Boo.  Act.  et  Htat.  Mst.  Lyoniv  voL  7,  pp.  909  et  aeq. 
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Page  17,  line  12  ei  seq.:  EvMmeUa  should  be  cited  as  follows: 
EvMmeBa  Forbes  in  Jeffreys,  Ann.  Mag.  Nat.  Hist.,  vol.  19,  p.  311, 
April,  1847,  type,  E.  maeandrsd  Forbes  ***  Eulififui  scHlsR  Scacchi. 

Page  17,  Ikie  12:  The  date  of  Cossmann's  paper  containing  the 
description  of  Lozopiyxis  has  been  questioned.  The  separates  of 
this  paper  appear  to  have  been  distributed  July,  1888,  while  the  com- 
pleted vol,  23  of  the  Ann.  Soc.  Roy.  Malac.  Belg.  may  have  appeared 
later. 

Page  17,  line  15:  Cossmann  should  read  Deshayes. 

Page  17,  line  20:  Our  citation  for  Monotygma  Gray  was  taken  from 
Fischer,  Man.  de  Conch.,  1885,  p.  787.  No  change  in  the  nomencla- 
ture is  necessary,  although  Gray's  names  published  in  the  Synopsis 
of  the  British  Museum  for  1840  or  1842  are  stated  to  be  nude  names. 

Page  17,  line  37:  The  reference  to  OaciUa  A.  Adams  should  be 
changed  to  read  as  follows: 

OsciUa  A.  Adams,  Ann.  Mag.  Nat.  EQst.,  ser.  3,  vol.  7, 1861,  p.  296. 
l>^e,  Monoptygma  cingvlata  A.  Adams.  It  remains  a  ssynonym  of 
OingvUTM  A.  Adams.  The  spirally  Urate  Odostomias  belong  to  the 
subgenus  Menestho  Mdller. 

Page  18,  line  20:  p.  59  should  read  p.  8. 

Page  18,  iline  27,  should  read  Trans.  Roy.  Soc.  South  Australia, 
vol.  24,  1900,  p.  98. 

Page  18,  line  30:  1879  should  read  1899. 

Page  29,  lines  3  and  14:  plicata  should  read  plicatula. 

Page  29,  line  15:  plicatus  should  read  plicabdus. 

Page  134:  The  citation  for  Salassia  should  be  as  follows:  Sdlassia 
DeFolin,  Ann.  Soc.  Linn.  Maine  et  Loire,  vol.  12,  1870,  p.  200. 
Type,  Salassia  carinata  De  Folin  {^Odostomia  (Salassia)  tropidita 
Dall  and  Bartsch.) 

De  Folin's  tabular  classification  cited  above  and  also  his  Consti- 
tution M6thodique,  Famille  des  Chemnitzidae,  published  in  the  Ann. 
Soc.  Agri.  et  Hist.  Nat.  Lyons,  vol.  7,  1884-85,  pp.  209,  etc.,  which 
is  a  dupUcation  of  the  former,  gives  no  reference  to  type  species.  In 
his  Fonds  de  la  Mer,  vol.  1,  1870,  p.  314,  the  nude  name  Salassia 
carinakL  occurs,  which  is  the  first  species  that  he  describes  later  on, 
Fonds  de  la  Mer,  vol.  2,  1872,  p.  168,  pi.  6,  fig.  6.  This  was,  there- 
fore, accepted  as  type  of  Salassia. 

Page  136 :  Noemia  De  FoUn,  a  synonym  of  ChrysaUida  Carpenter, 
must  now  be  cited  as  follows:  Noemia  De  Folin,  Ann.  Soc.  Linn. 
Maine  et  Loire,  vol.  12,  1870,  p.  200. 

Page  184:  The  reference  to  Jaminea  DeFolin,  a  synonym  of 
Menestho,  should  read  Jaminea  De  Folin,  Fonds  de  la  Mer,  vol.  1, 
1869,  p.  214.  Type,  Jaminea  InUrata  De  Folin.  Drop  from  the 
synonymic  reference  of  MenesOiO,  *'  +  Jaminina  De  Folia,  ZooL 
Record,  vol.  22,  1885,  p.  94." 
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DESCRIPTIONS  OF  SPECIES. 

TURBONILLA  (CHBMIVITZIA)  CLAIUUDA,  IMW  ipecka. 

Plate  35,  fig.  4,  4a, 

Shell  elongate-coniC;  bluish-white,  semitranslucent.  Nuclear 
whorls  2i,  forming  a  rather  solute,  elevated,  helicoid  spire,  whose  axis 
is  at  right  angles  to  the  succeeding  turns,  in  the  first  of  which  it  is 
slightly  immersed.  Post-nuclear  whorls  well  rounded,  appressed  at 
the  summit,  marked  by  very  regular,  rounded,  slightly  protractive, 
axial  ribs,  of  which  16  occur  upon  the  first  to  seventh,  18  upon  the 
eighth  and  the  penultimate  turn.  These  ribs  become  slightly  flat- 
tened and  somewhat  expanded  at  the  summit.  Intercostal  spaces  a 
little  wider  than  the  ribs,  well  impressed,  terminating  a  little  posterior 
to  the  suture,  thus  leaving  a  plain,  narrow  band  immediately  above 
the  sutiure.  Sutiu'es  somewhat  constricted.  Periphery  and  base  of 
the  last  whorl  well  rounded,  smooth.  Aperture  subquadrate;  poste- 
rior angle  6btuse ;  outer  lip  thin,  showing  the  external  sculpture  within  ; 
inner  lip  slender,  slightly  sinuous,  and  very  slightly  revolute. 

The  type  and  2  additional  specimens  are  listed  as  Cat.  No.  211546, 
U.S.N.M.  These  and  5  other  specimens,  in  Mr.  Kelsey's  collection, 
were  dredged  in  12  to  30  fathoms  in  San  Diego  Bay,  California.  The 
type  has  10  post-nuclear  whorls  and  measures:  Length,  4.7  mm.; 
diameter,  1.1  mm. 

This  species  follows  TurhoniUa  {CTiemniizia)  santarosana  in  the  key. 

TURBONnXA  (SnuOTURBONnXA)  DINOItA.  ntw  ^pectot. 

Plate  35,  fig.  8. 

Shell  very  elongate-conic,  milk-white.  Nuclear  whorls  small,  at 
least  2,  about  one-third  immersed  in  the  first  of  the  succeeding  turns. 
Post-nuclear  whorls  slightly  rounded,  narrowly  shouldered  at  the 
sunmiit,  marked  by  very  strong,  very  regular,  broad,  rounded,  slightly 
curved,  decidedly  protractive,  axial  ribs,  of  which  14  occiu*  upon  the 
first  to  seventh  whorl,  16  upon  the  eighth  and  ninth,  18  upon  the 
tenth  and  the  penultimate  turn.  Intercostal  ^aces  very  strongly 
impressed,  as  wide  as  the  ribs,  terminating  a  little  anterior  to  the 
suture.  Periphery  of  the  last  whorl  well  rounded;  base  short,  well 
rounded,  marked  by  lines  of  growth  and  numerous,  exceedingly  fine, 
spiral  striations;  the  latter  also  cross  the  ribs  and  intercostal  spaces 
on  the  spire.  Sutures  strongly  constricted.  Aperture  subquadrate; 
posterior  angle  obtuse ;  outer  lip  thin,  showing  tiie  external  sculpture 
within;  inner  lip  short,  somewhat  curved  and  revolute,  without 
apparent  fold;  parietal  wall  glazed  with  a  thin  callus. 

The  imique  type  of  this  species  (Cat.  No.  211553,  U.S.N.M.)  was 
collected  by  Miss  J.  M.  Cooke  on  the  sandspit  in  San  Di^go  Bay,  Cali- 
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fomia.    It  has  12  post-nuclear  whorls  and  measures:  Length,  9.2 
mm.;  diameter,  2.2  mm. 

This  species  is  nearest  related  to  the  Turhonilla  {StrioturhoniUa) 
steamsi,  a  fossil  species  from  San  Diego,  Califomia,  and  follows  Tvr- 
boniUa  {Sirioturhonilla)  stephanogyra  in  the  key. 

TXTSBOIOLLA  (STRIOTURBOIVILLA)  BNCBLLA,  nsw  ipecka. 

Plate  35,  fig.  1,  la. 

Shell  small,  elongate-conic,  bluish-white.  Nuclear  whorls  decol- 
lated. Post-nuclear  whorls  well  rounded,  slightly  shouldered  at  the 
summit,  crossed  by  broad,  low,  decidedly  protractive,  axial  ribs, 
which  become  slightly  flattened  at  the  summit.  Of  these  ribs,  14 
occur  upon  the  second  of  the  remaining  turns,  16  upon  the  third  to 
seventh,  and  20  upon  the  penultimate  turn.  Intercostal  spaces  a 
little  wider  than  the  ribs,  the  impressed  portion  terminating  at  a 
little  distance  posterior  to  the  suture,  leaving  a  narrow,  plain  band  just 
above  this.  Sutiure  well  marked.  Periphery  of  the  last  whorl  and 
the  moderately  long  base  well  rounded,  the  latter  marked  by  the  feeble 
continuations  of  the  axial  ribs,  which  extend  to  the  umbilical  area. 
Entire  surface  of  spire  and  base  marked  by  numerous,  strong,  rather 
coarse,  wavy,  spiral  striations,  which  on  the  spire  extend  equally 
strong  over  the  ribs  and  intercostal  spaces.  Aperture  subquadrate; 
posterior  angle  obtuse;  outer  lip  (fractured)  thin;  inner  lip  moder- 
ately strong,  somewhat  curved,  and  reflected. 

Tlie  unique  type  of  this  species  (Cat.  No.  211547,  U.S.N.M.)  comes 
from  San  Pedro,  California.  It  has  9  post-nuclear  whorls  remaining, 
having  lost  the  nucleus  and  probably  the  first  2  post-nuclear  turns, 
and  measures:  Length,  4.5  mm.;  diameter,  1.2  mm. 

This  species  recalls  Turh(miJla  {8trioturh(milla)  steamsi,  which 
occurs  fossil  at  San  Pedro.  It  differs  from  it  in  being  much  smaller 
and  in  having  much  stronger  spiral  sculpture.    It  follows  TurboniUa 

{Striotvrh(miIla)  attriia  in  the  key. 

* 

TURBOmLLA  (STRIOTUSBOMILLA)  BAXBRI,  nsw  ipecka. 
•      Plate  35,  figs.  10, 10a. 

Shell  elongate-conic,  bluish-white.  Nuclear  whorls  small,  2i,  form- 
ing a  quite  elevated,  helicoid  spire,  whose  axis  is  at  right  angles  to 
that  of  the  succeeding  turns,  in  the  first  of  which  it  is  about  one-fifth 
immersed.  Post-nuclear  whorls  slightly  roundetl,  narrowly  shoul- 
dered at  the  summit,  somewhat  constricted  at  the  suture,  marked  by 
very  regular,  strong,  rounded,  slightly  protractive,  axial  ribs,  which 
become  somewhat  expanded  at  the  summit.  Of  these  ribs,  14  occvar 
upon  the  first  four  turns,  16  upon  the  fifth  to  tenth,  18  upon  the 
eleventh,  and  20  upon  the  penultimate  turn.  Intercostal  spaces 
strongly  impressed,  almost  as  wide  as  the  ribs,  terminating  shortly 
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before  reaching  the  suture,  thus  leaving  a  narrow  plain  band  immedi- 
ately above  the  suture.  Sutures  well  impressed.  Periphery  of  the  last 
whorl  and  short  base  well  rounded^  smooth,  except  for  fine  incre- 
mental lines  and  the  numerous,  exceedingly  fine,  closely-spaced, 
wavy,  spiral  striations  which  cover  the  entire  surface  of  the  shell. 
Aperture  subquadrate ;  posterior  angle  obtuse ;  outer  lip  thin,  showing 
the  external  sculptiu'e  within;  inner  lip  almost  straight,  slightly 
revolute;  parietal  wall  glazed  with  a  thin  callus. 

The  type  (Cat.  No.  211549,  U.S.N.M.)  has  13  post-nuclear  whorls 
and  measures:  Length,  8  mm.;  diameter,  1.8  mm.  It  and  another 
specimen,  which  is  in  Dr.  F.  C.  Baker's  collection,  came  from  San 
Diego  Bay,  California. 

This  species  follows  TurboniUa  (StrioturboniMa)  nicholsi  in  the  key. 

TURBOinLLA  (STRIOTIJRBONILLA)  DRACONA,  new  ipeclM. 

Plate  35,  figs.  2,  2a. 

Shell  very  elongate-conic,  bluish-white.  Nuclear  whorls  small,  2, 
helicoid,  having  their  axes  at  right  angles  to  that  of  the  succeeding 
turns.  Post-nuclear  whorls  well  rounded,  somewhat  shouldered  at 
the  summit,  marked  by  strong,  somewhat  curved,  decidedly  protrac- 
tive,  axial  ribs,  which  extend  undiminished  from  the  sunmiit  to  the 
periphery,  between  the  sutures,  while  on  the  last  whorl  they  continue 
feebly  over  the  base.  Of  these  ribs,  14  occur  upon  the  first,  16  upon 
the  second,  18  upon  the  third  to  eighth,  20  upon  the  ninth  and  tenth, 
and  22  upon  the  penultimate  turn.  Intercostal  spaces  about  1^ 
times  as  wide  as  the  axial  ribs,  deep.  Sutures  deeply  impressed, 
rendered  sinuous  by  the  summits  of  the  ribs.  Periphery  and  the  short 
base  of  the  last  whorl  well  rounded,  marked  by  the  feeble  continuan 
tions  of  the  axial  ribs  and  numerous,  exceedingly  fine,  closely  spaced, 
spiral  striations;  the  latter  may  also  be  seen  on  the  spire.  Aperture 
moderately  large,  subquadrate;  posterior  angle  obtuse;  outer  lip  thin, 
showing  the  external  sculpture  within,  inner  lip  moderately  long, 
almost  straight,  provided  with  a  very  feeble  fold  at  its  insertion. 

The  type  (Cat.  No.  211548,  U.S.N.M.)  was  collected  by  Mr.  Kelsey 
at  San  Diego,  Califomia.  It  has  12  post-nuclear  whorls  and  measures: 
Length,  6.9  mm.;  diameter,  1.5  mm. 

This  species  follows  TurboniUa  (StrioturboniUa)  serrse  in  the  key. 

TX7SBONILLA  (STRIOTURBOIVILLA)  COOKSAHA,  new  BpoclM. 

Plate  35,  fig.  3. 

Shell  elongate-conic,  yellowish-white,  with  a  darker  yellow  band  a 
little  posterior  to  the  middle  between  the  sutures.  (Nuclear  whorls 
decollated.)  Post-nuclear  whorls  moderately  rounded,  somewhat 
exserted  near  the  summit;  marked  by  moderately  strong  rounded, 
slightly  pro  tractive  axial  ribs,  of  which  18  occur  upon  the  second  to 
fourth,  20  upon  the  fifth  and  sixth,  24  upon  the  seventh  and  eighthi 
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and  28  upon  the  penultimate  turn.  Intercostal  spaces  about  1)  times 
as  wide  as  the  ribs,  marked  by  a  double  series  of  large  pits  of  which 
one  is  at  the  periphery,  the  other  a  little  posterior  to  the  middle 
between  the  sutures.  In  addition  to  these  pits,  the  intercostal  spaces 
are  marked  by  11  fine,  incised  lines  between  the  summit  and  the 
median  series  of  pits  and  18  between  the  median  and  the  peripheral 
pits.  These  fine  incised  lines  are  of  about  equal  strength  and  spacing. 
They  do  not  extend  from  the  intercostal  spaces  at  the  suture  where  a 
veiy  narrow  band  is  left  without  sculpture.  The  depressed  inter- 
costal spaces  and  ribs  terminate  at  the  well  rounded  periphery  of  the 
last  whorl.  Sutiu'e  well  impressed.  Base  of  the  last  whorl  moder- 
ately long,  marked  by  24  fine  incised  spiral  lines,  which  are  a  little 
closer  spaced  near  the  umbilicus  than  at  the  periphery.  Aperture 
subquadrate;  posterior  angle  acute;  outer  lip  thin,  showing  external 
markings  within;  inner  Up  sUghtly  sinuous,  feebly  reflected  with  a 
slender  fold  a  little  anterior  to  its  insertion;  parietal  wall  closed  with 
a  fine  callus. 

The  type  (Cat.  No.  211550,  U.S.N.M.)  has  ten  whorls  and  measures: 
Length,  6.9  mm. ;  diameter,  1 .7  mm.  It  was  collected  by  Miss  J.  M. 
Cooke  in  Ghilf  of  California  and  is  named  for  her. 

This  species  follows  TurboniUa  (StriGturboniOa)  grucUior  in  the  key. 

TURBONnXA  (PTROOLAMPROS)  TALMA  Didl  tnd  BitttKh.       , 

Plate  35,  fig.  7. 

TurhonUla  (Pyrgolampros)  talma  Dall  and  Babtsch,  Dep.  Mines,  Geol.  Surv., 
Canada,  1910,  pp.  13-14,  pi.  2,  5g,  3. 

Shell,  broadly  elongate-conic,  dark  chestnut  brown,  wax-yellow  at 
the  apex  and  the  oolumellar  area.  Nuclear  whorls  decollated. 
Post-nuclear  whorls  moderately  roimded,  feebly  shouldered  at  the 
summit,  marked  by  strong,  well-rounded,  axial  ribs,  of  which  18 
occur  upon  each  of  the  turns.  Intercostal  spaces  about  two-thirds 
as  wide  as  the  ribs,  well  impressed.  Sutures  strongly  impressed. 
Periphery  of  the  last  whorl  well  roimded.  Base  moderately  long, 
and  well  rounded,  showing  scarcely  any  traces  of  the  axial  ribs. 
Entire  surface  of  spire  and  base  crossed  by  numerous  fine,  closely 
spaced,  spiral  striations.  Aperture  oval;  posterior  angle  acute; 
outer  lip  thin,  showing  a  lighter  band  half  way  between  the  periphery 
and  the  summit,  in  the  general  chestnut  coloration;  inner  lip 
slender,  twisted  and  slightly  revolute,  white. 

Two  specimens  of  this  species  were  dredged  in  Barkley  Sound, 
Vancouver  Island,  British  Columbia,  one  of  which  is  in  the  Geological 
Survey  Museum,  Ottawa;  the  other  in  the  collection  of  the  United 
States  National  Museum,  Cat.  No.  211537.  One  of  these  has  lost 
the  nucleus,  the  10  remaining  whorls  measuring:  Length,  9  mm.; 
diameter,  2.8  mm. 

This  species  follows  TurbomOa  {Pyrgolampraa)  taylori  in  the  key. 
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TX7SBONILLA  (PYRGOLAMPROS)  OLORIOSA,  ii«w  «pedM. 

Plate  35,  fig.  9. 

Shell  very  slender,  elongate-conic,  wax-yellow,  with  a  broad,  brown 
band  which  on  the  early  and  the  later  whorls  extenHs  over  the  ante- 
rior half,  between  the  sutures,  while  on  the  middle  ones  it  covers 
fully  two-thirds  of  that  space.  Nuclear  whorls  decollated.  Post- 
nudear  whorls  flattened  in  the  middle,  rounding  moderately  toward 
the  summit  and  the  periphery,  marked  by  strong,  regular,  retractive, 
axial  ribs,  of  which  14  occur  upon  the  second  of  the  r^naining  turns, 
16  upon  the  third,  18  upon  the  fourth  to  sixth,  20  upon  the  seventh 
and  eighth,  while  upon  the  remaining  volutions  they  become 
much  enfeebled  and  less  regular.  These  ribs  upon  the  middle  whorls 
are  strongest  in  the  middle,  sloping  gently  toward  the  sunmiit  and 
the  periphery,  the  slope  at  the  sunmiit  lending  them  a  shouldered 
effect.  Intercostal  spaces  deeply  impressed,  about  as  wide  as  the 
ribs.  Sutures  strongly  impressed.  Periphery  of  the  last  whorl  some- 
what inflated,  well  rounded.  Base  moderately  long,  well  rounded, 
marked  by  the  feeble  continuations  of  the  axial  ribs.  Entire  surface 
of  spire  and  base  crossed  by  numerous  very  fine,  spiral  striations. 
Aperture  subquadrate;  posterior  angle  obtuse;  outer  lip  thin,  show- 
ing the  banding  of  the  exterior  within;  inner  lip  very  oblique,  slightly 
curved,  and  revolute,  with  an  obscure  fold  at  its  insertion;  parietal 
wall  glazed  with  a  very  thin  callus. 

The  unique  type  of  this  species  (Cat.  No.  211551,  U.S.N.M.)  was 
dredged  by  Mr.  Kelsey  in  12  fathoms,  outside  San  Diego,  Califomia. 
It  has  lost  the  nucleus  and  probably  the  first  post-nuclear  turn;  the 
11  remaining  measure:  Length,  8.3  mm.;  diameter,  2  mm. 

The  present  species  reminds  one  strongly  of  TurhoniUa  {Pyrgdlam^ 
pros)  chocolaia  Carpenter.  It  has  the  same  beautiful  general  colora- 
tion, but  differs  in  having  much  fewer  ribs  and  in  having  these  shoul- 
dered, while  in  chocolaia  they  are  perfectly  straight  to  the  sunmiit. 
In  the  present  species  the  ribs  are  much  more  strongly  retractive;  in 
chocolaia  they  are  only  slightly  so.  The  present  species  is  also 
smaller  and  much  more  slender. 

This  species  follows  TurboniUa  {Pyrgolampros)  chocolaia  in  the  key. 

TT7RBONILLA  (PTRGOLAMPROS)  BftACOUin  DaU  and  Baxtoch. 

Plate  35,  fig.  11. 

TSirboniUa  (Pyrgolampros)  maoouni  Dall  and  BabtscHi  Dep.  Mines,  Geol.  Sury., 
Canada,  1910,  pp.  15-16,  pi.  1,  fig.  9. 

Shell,  large,  very  broadly  elongate-conic,  pale  wax-yellow,  with 

'ee  chestnut  bands.    The  first  of  these  bands  extends  over  the 

^rior  fourth  of  the  whorls  between  the  sutures,  and  is  less  strongly 

ed  than  the  other  two  which  are  very  pronounced,  about  half  as 
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wide  as  the  first,  and  occupy  the  space  uninediately  anterior  and 
posterior  to  the  periphery,  the  space  which  separates  them  being  a 
little  narrower  than  the  band.  Nuclear  whorls  small,  almost  2; 
depressed  helicoid,  having  their  axes  almost  at  right  angles  to  that  of 
the  succeeding  turns;  scarcely  at  all  immersed.  Post-nuclear 
whorls  flattened  on  the  posterior  two-thirds  between  the  sutures, 
slightly  rounded  anteriorly;  moderately  shouldered  at  the  summit; 
marked  by  strong,  well-rounded,  somewhat  sinuous,  almost  vertical, 
axial  ribs  which  are  about  as  wide  as  the  spaces  which  separate  them. 
Of  these  ribs,  18  occur  upon  the  second,  20  upon  the  third  and  fourth, 
18  upon  the  fifth  to  seventh,  20  upon  the  eighth  and  ninth,  22  upon 
the  tenth  and  penultimate  turn.  Periphery  of  the  last  whorl  well 
rounded.  Base  of  the  last  whorl  moderately  long,  well  rounded, 
marked  by  the  feeble  continuations  of  the  axial  ribs.  Entire  surface 
of  spire  and  «base  marked  by  numerous,  closely  spaced,  very  fine, 
spiral  striations.  Aperture  moderately  large,  broadly  oval;  posterior 
angle  obtuse;  outer  lip  thin,  showing  the  external  markings  within; 
inner  lip  slender,  moderately  curved  and  slightly  revolute;  parietal 
wall  glazed  with  a  thin  callus. 

Specimens  of  this  species  were  dredged  in  Barkley  Sound,  part  of 
which  are  in  the  Geological  Survey  Museum  collection  in  Ottawa, 
and  two  in  the  United  States  National  Museum,  where  they  are  listed 
as  Cat.  No.  211538,  U.S.N.M.  One  of  the  specimens  has  tiie  nucleus 
and  10  post-nuclear  whorls,  and  measures:  Length,  9  nmi.;  diameter,  3 
mm.  Another  has  10  post-nuclear  whorls  (having  lost  the  nucleus  and 
probably  the  first  2  post-nuclear  turns),  and  measures:  Length,  14.8 
mm.;  diameter,  4.5  nmi. 

In  adult  shells  the  basal  band  becomes  much  expanded,  even  to  the 
extent  of  covering  the  posterior  half  of  the  base. 

The  present  species — the  finest  of  the  west  American  Pyrgolamr 
proa — recalls  TurbaniUa  (Pyrgolampros)  Jceepi  Dall  and  Bartsch,  but 
is  much  larger  than  that  form,  with  fewer  and  stronger  ribs. 

This  ^ecies  follows  TurboniUa  (Pyrgolampros)  painei  in  the  key. 

TXTSBOIflLLA  (PTROOLAMPROS)  PBSA  DaU  and  Butadu 

Plate  35,  fig.  5. 

TurftoniUa  (Pyrffolamproa)  peta  Dall  and  Babtsch,  Dep.  Minee,  Geol.  Surv., 
Gaiuda,  1910,  p.  14,  pi.  2,  fig.  5. 

Shell,  elongate-conic,  small,  chestnut  brown,  with  a  slightly  paler, 
broad,  obscure  band  half  way  between  the  sutures.  Nuclear  whorls 
decolated.  Post-nuclear  whorls  flattened,  slightly  shouldered  at 
the  summit,  marked  by  feeble,  almost  vertical,  axial  ribs,  of  which 
22  occur  upon  the  second,  24  upon  the  third,  20  upon  the  fourth  and 
fifth,  and  26  upon  the  sixth  of  the  remaining  turns.  Upon  the  penulti- 
mate  turn  the   ribs  are  subobsolete.    Intercostal  spaces  feebly 
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impressed,  of  irregular  width.  Sutures  well  impressed.  Periphery 
of  the  last  turn  somewhat  inflated,  well  rounded.  Base  short,  well 
rounded.  Entire  surface  of  spire  and  base  crossed  by  numerous  very 
fine,  closely  spaced,  spiral  striations.  Aperture  broadly  oval;  pos- 
terior angle  acute;  outer  lip  thin,  showing  the  external  marldngs 
within  by  transmitted  light;  inner  lip  moderately  strong,  slightly 
curved  and  revolute. 

The  unique  type  was  dredged  in  Barkley  Sound,  Vancouver  Island, 
British  Columbia.  It  has  8  post-nuclear  whorls  (having  lost  the 
nucleus,  and  probably  the  first  1)  post-nuclear  turns),  and  measures: 
Length,  6  mm.;  diameter,  1.6  mm. 

This  species  follows  TurbonUla  (Pyrgolampros)  hdlistrepia  in  the 
key. 

TUBBONnXA  (PTROOLAMPROS)  RIUXLLA  DtU  nA  Butadu 

Plate  85,  fig.  6.  .  • 

TurbonUla  (Pyrffolamprot)  rineUa  Dalz.  and  Bartsch,  Dep.  Mines,  Geol.  Surv., 
Canada,  1910,  pp.  14-15,  pi.  1,  fig.  2. 

Shell,  elongate-conic,  reddish  wax-yellow,  a  little  lighter  on  the 
posterior  half  between  the  sutures;  anterior  half  of  base  almost  white. 
Nuclear  whorls  decollated.  Posterior  two-thirds  of  the  post-nuclear 
whorls  between  the  sutures  flattened ;  anterior  third  rounding  moder- 
ately toward  the  peripheiy;  whorls  marked  by  feebly  developed, 
low,  broad,  retractive,  axial  ribs,  which  are  separated  by  narrow, 
shallow,  intercostal  spaces.  Of  these  ribs,  22  occur  upon  the  fourth, 
24  upon  the  fifth  and  sixth,  26  upon  the  seventh,  and  about  42  upon 
the  last  of  the  remaining  tiuns.  Upon  the  last  they  are  very  irregular 
and  even  less  strongly  developed  than  on  the  preceding.  Suture  well 
impressed.  Peripheiy  of  the  last  whorl  somewhat  inflated,  well 
rounded,  with  scarcely  any  traces  of  axial  sculpture.  Entire  surface 
of  spire  and  base  marked  with  numerous  wavy,  closely  spaced,  spiral 
striations.  Aperture  broadly  oval;  posterior  angle  acute;  outer  lip 
thin;  inner  lip  oblique,  slender,  and  revolute;  parietal  wall  covered 
with  a  fairly  thick  callus. 

The  unique  type  was  collected  in  Barkley  Sound,  Vancouver 
Island,  British  Columbia,  and  is  in  the  collection  of  the  Geological 
Survey,  Ottawa.  It  has  9  whorls  remaining,  which  measure :  Length, 
8.5  mm.;  diameter,  2.3  mm. 

This  species  follows  TurbonUla  (Pyrgolampros)  pesa  in  the  key. 

TURBONnXA  (PTROISCUS)  OIOPPI,  new  fpecies. 

Plate  36,  fig.  9. 

Shell  very  elongate-conic,  light  chocolate  brown.     (Nuclear  whorls 

^^ated.)    Post-nuclear  whorls  well  rounded,  slightly  shouldered 

in&-third  of  the  distance  between  the  sutures,  anterior  to  the 

I,  marked  by  rather  strong,  decidedly  retractive,  axial  ribs,  of 
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which  20  occur  upon  the  second,  18  upon  the  third  to  sixth,  20  upon 
the  seventh,  26  upon  the  eighth  to  tenth,  and  30  upon  the  peniilti- 
mate  whorl;  upon  the  last  5  whorls  they  are  less  regular  in  size  and 
spacing  than  on  the  preceding.  Intercostal  spaces  about  twice  as 
wide  as  the  ribs  on  the  first  7  whorls,  averaging  a  little  less  in  width 
upon  the  remaining;  the  intercostal  spaces  are  strongly  impressed, 
and  marked  with  6  strongly  impressed  series  of  spirally  spaced  pits, 
the  first  one  below  the  sununit  being  a  little  farther  from  the  summit 
than  from  its  neighbor;  between  these  spiral  pits  occur  finer  incised 
Unes,  of  which  there  are  10  between  the  summit  and  the  first  strong 
pit,  1  each  between  the  first  and  second,  and  second  and  third,  2 
between  the  third  and  fourth,  3  between  the  fourth  and  fifth,  and 
2  between  the  fifth  and  sixth;  the  strong  incised  lines  pass  up  on  the 
sides  of  the  ribs,  constricting  the  ribs  where  they  meet  them;  the 
fine  lines  are  not  apparent  upon  the  ribs.  Sutures  strongly  con- 
stricted. Periphery  of  the  last  whorl  well  rounded.  Base  short, 
well  rounded,  marked  by  about  20  veiy  slender  incised  spiral  lines. 
Aperture  oval;  posterior  angle  obtuse;  outer  Up  thin,  showing  the 
external  sculpture  within;  inner  lip  slightly  curved,  oblique,  reflected, 
but  not  adnate  to  the  base;  parietal  wall  covered  with  a  thin  callus. 

The  type  (Cat.  No.  229011,  U.S.N.M.)  was  collected  by  Mr.  C.  W. 
Gripp,  off  San  Diego,  California,  and  measures:  Length,  11  mm.; 
diameter,  2.7  nmi. 

This  species  follows  TurhoniUa  (Pyrgiacus)  castaneBa  in  the  key. 

TURBOIVILLA  (PYROISCUS)  CALUMBNB,  new  species. 

Plate  36,  fig.  7. 

Shell  moderately  large,  elongate-conic,  flesh  colored.  Nuclear 
whorls  decollated.  Post-nuclear  whorls  rather  high  between  the 
sutures,  moderately  shouldered  at  the  summit,  marked  by  numerous, 
well-developed,  almost  vertical,  axial  ribs,  of  which  18  occur  upon 
the  second  and  third,  20  upon  the  fourth,  24  upon  the  fifth,  28  upon 
the  sixth,  30  upon  the  seventh,  and  34  upon  the  penultimate  turn. 
Intercostal  spaces  strongly  impressed,  about  as  wide  as  the  ribs. 
In  addition  to  the  axial  sculpture,  the  whorls  are  crossed  by  &vt 
strong  lines  of  pits,  which  are  distributed  over  the  anterior  two- 
thirds  between  the  sutures,  the  .intercostal  spaces  on  the  posterior 
third  being  smooth.  The  anterior  three  of  these  five  lines  of  pits 
are  of  equal  strength  and  equally  spaced;  the  posterior  two  are  weaker 
and  a  little  closer  together  than  the  rest,  the  second  one  being  a  Uttle 
farther  distant  from  the  median  than  that  is  from  its  neighbor  anterior 
to  it.  Periphery  and  the  somewhat  attenuated  base  of  the  last  whorl 
well  rounded,  marked  by  the  feeble  continuations  of  the  axial  ribs 
and  by  nine  incised,  spiral  lines,  which  vary  considerably  in  strength 
and  spacing.  The  first  two  of  these,  below  the  five  already  described, 
are  of  about  the  same  strength  as  those  immediately  above  the  suture; 
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the  remainder  are  not  so  wide  and  are  less  regular.  Aperture  mod- 
erately large,  ovate;  posterior  angle  acute;  outer  lip  tUn;  inner  lip 
oblique,  somewhat  curved,  and  slightly  revolute;  parietal  wall  glazed 
with  a  thin  callus. 

The  type  (Cat.  No.  211554,  U.S.N.M.)  comes  from  San  Diego  Bay, 
California.  It  has  lost  the  nucleus  and  probably  a  portion  of  the 
first  post-nudear  turn;  the  nine  remaining  measiu^:  Length,  7.2 
mm.;  diameter,  2.2  mm. 

This  species  follows  TurhoniHa  {Pyrgiscus)  tenuicula  in  the  key. 

TUBBOinLLA  (MORMULA)  SCAMMONBNSIS,  new  fpedes. 

Plate  36,  ^,  5. 

Shell  elongate-conic,  rather  stout,  pinkish.  Nuclear  whorls  decol- 
lated. Post-nuclear  whorls  increasing  rapidly  in  size  at  first,  then 
subcylindric;  moderately  rounded  on  the  early  whorls,  flattened  on 
the  later;  narrowly,  tabulatedly  shouldered;  marked  with  strong, 
regular,  almost  vertical,  axial  ribs,  which  extend  strongly  from  the 
siunmit  to  the  periphery;  of  these  ribs,  18  occur  upon  the  third  and 
fourth,  20  upon  the  fifth,  22  upon  the  sixth  and  seventh,  24  upon 
the  eighth,  and  26  upon  the  penultimate  whorl.  On  some  of  the 
whorls  there  is  a  tendency  toward  the  formation  of  a  low  varix, 
due  to  the  fusion  of  two  ribs.  Intercostal  spaces  a  little  narrower 
than  the  ribs,  strongly  impressed.  In  addition  to  the  axial  ribs,  the 
whorls  are  marked  with  incised  spiral  lines;  of  these,  five  occur 
between  the  sutures  upon  the  first  six  whorls,  one  being  at  the  peri- 
phery, another  at  the  middle  between  the  sutui'es,  and  two  between 
these;  these  four  divide  the  space  between  them  into  three  equal 
parts;  the  fifth  spiral  line  is  a  little  nearer  the  median  spiral  line 
than  the  summit,  leaving  a  broad,  plain  band  at  the  summit.  On 
the  seventh  whorl  there  is  an  intercollated,  fine,  spiral  line  on  the 
middle  of  the  space  between  the  median  and  the  one  anterior  to  it, 
while  on  the  next  whorl  an  additional  spiral  line  makes  its  appear- 
ance in  the  same  raised  band  and  continues  over  the  rest  of  the 
whorls.  Summits  of  the  whorls  slightly  cuspidate  and  somewhat 
exserted.  Sutures  strongly  marked.  Periphery  of  the  last  whorl 
well  rounded.  Base  moderately  long,  well  rounded,  marked  by  seven 
equal,  incised,  spiral  lines,  which  are  almost  equally  spaced,  and  very 
feeble  continuations  of  the  axial  ribs.  Apertiu'e  moderately  large; 
posterior  angle  acute;  outer  lip  thickened  with  an  internal  callus, 
and  reenforced  by  four  strong,  spiral  lirations;  inner  lip  stout, 
slightly  curved  and  somewhat  revolute,  provided  with  a  strong  fold 
at  its  insertion ;  parietal  wall  glazed  with  a  thin  callus. 

The  abov,e  description  is  based  upon  two  specimens  collected  by 
[r.  Henry  Hemphill,  in  Scammon's  lagoon,  Lower  California.    One 
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of  these  shows  the  lirations  strongly  withm  the  aperture ;  in  the  other, 
the  greater  part  of  the  callus  which  should  contain  them  has  been 
broken  away. 

The  figured  specimen,  which  is  in  the  United  States  National 
Museum,  Cat.  No.  211552,  U.S.N.M.,  has  eight  whorls  remaining 
which  measure:  Length,  7.5  mm.;  diameter,  2.1  mm.  The  other 
specimen  is  in  Mr.  Kelsey^s  collection. 

This  species  follows  Turhonilla  (Mormula)  ambusta  in  the  key. 

ODOSTOMIA  (BBSLA)  SXCOLPA,  nsw  ipecka. 

Plate  36,  fig.  6,  6a. 

Shell  very  small,  semitranslucent,  bluish-white.  Nuclear  whorls 
quite  large,  2),  forming  a  moderately  elevated,  hehcoid  spire,  whose 
axis  is  at  right  angles  to  that  of  the  succeeding  turns,  in  the  first  of 
which  it  is  about  one-fourth  immersed.  Poet-nuclear  whorls  decid- 
edly rounded,  with  the  greatest  convexity  falling  on  the  anterior 
third  of  the  whorls,  between  the  sutures,  appressed  at  the  sunmoit, 
marked  by  decidedly  sinuous,  slender,  axial  ribs,  of  which  about  18 
occur  upon  the  first  and  second,  20  upon  the  third,  and  28  upon  the 
penultimate  turn.  Intercostal  spaces  about  three  times  as  wide  as 
the  ribs.  In  addition  to  the  axial  sculpture,  the  whorls  are  crossed 
by  three  equal  and  subequally  spaced,  spiral  threads,  which  are 
almost  as  strong  as  the  a^al  ribs.  The  first  of  these  is  situated  at 
the  posterior  termination  of  the  anterior  third,  between  the  sutiures, 
while  the  third  marks  the  periphery,  the  second  being  halfway 
between  the  two.  The  intersections  of  the  spiral  threads  and  axial 
ribs  are  slightly  nodulose,  while  the  spaces  inclosed  between  them 
appear  as  almost  square  pits.  Base  well  rounded,  marked  by  io\xr 
slender,  spiral  threads  and  the  feeble  continuations  of  the  axial  ribs, 
which  extend  to  the  umbilical  area.  Sutiures  strongly  impressed. 
Aperture  ear-shaped;  posterior  angle  acute;  outer  lip  thin,  showing 
the  external  sculptiu'e  within;  inner  lip  slightly  curved,  decidedly 
revolute,  adnate  to  the  base,  provided  with  a  strong,  oblique 
fold  at  its  insertion ;  parietal  wall  covered  with  a  thick  callus,  which 
connects  the  insertion  of  the  inner  lip  with  the  posterior  angle  of 
the  aperture. 

The  type  (Cat.  No.  198903a,  U.S.N.M.)  was  collected  by  Dr. 
Edward  Palmer  at  the  head  of  the  Gulf  of  California.  It  has  five  post- 
nuclear  whorls  and  measures:  Length,  2  mm.;  diameter,  0.7  mm. 

The  present  species  recalls  Odostomia  (Besla)  convexa  Carpenter, 
from  which  it  differs  in  having  the  whorls  much  more  rounded  and 
in  having  the  ribs  decidedly  flexuose,  and  four  instead  of  eight  spiral 
threads  on  the  base. 

20441*'— Proc.N.M.vol.42— 12 ^18 
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0D08T0IIU  (CHRTSAIUDA)  HXTKROCIHCTA,  an  tftdM. 

Plate  36,  figa.  4,  Aa. 

Shell  moderately  large,  elongate-conic,  with  decidedly  channeled 
Butures,  white.  Nuclear  whorls  at  least  2,  forming  a  depressed 
helicoid  spire,  which  is  obliquely,  aknost  one-half  immersed  in  the 
first  of  the  succeeding  turns.  Fost-nuclear  whorls  moderately 
rounded,  marked  by  strong,  decidedly  retractive,  axial  ribs  and,  on 
the  first  four  turns,  by  three  spiral  cords  which  equ^  the  ribs  in 
strength;  the  middle  one  of  these  three  cords  is  a  little  nearer  that 
at  the  summit  than  to  the  one  anterior  to  it.  Of  the  ribs,  16  occur 
upon  all  the  whorls.  The  intersections  of  the  ribs  and  spiral  cords 
form  strong,  compressed  tubercles,  the  long  axes  of  which  coincide 
with  the  spiral  sculpture.  The  spaces  between  the  cords  and  ribs 
are  well  rounded,  strongly  impressed  pits.  The  median  cord  on  the 
first  four  whorls  is  a  httle  stronger  than  the  other  two.  On  the 
penultimate  whorl  a  slender,  spiral  cord  makes  its  appearance,  h^ 
tween  the  median  and  the  supraperipheral  cord,  which  on  the  last 
turn,  immediately  behind  the  aperture,  attains  a  strength  equal  to 
that  of  the  spiral  cord  at  the  summit.  Entire  surface  of  the  spire 
marked  by  numerous,  very  fine,  incremental  lines.  Periphery  of  the 
last  whorl  marked  by  a  deep  channel  across  which  the  axial  ribs 
extend  feebly.  Base  of  the  last  whorl  well  rounded,  marked  by 
four  strong  spiral  keels,  which  are  eubequally  spaced  and  grow  some- 
what weaker  successively  from  the  peripheral  to  the  umbilical  area. 
Immediately  anterior  to  the  last  of  these  spiral  keels  there  is  a  single, 
slender,  raised  spiral  thread.  The  spaces  between  the  spiral  keels 
are  crossed  by  slender  continuations  of  the  axial  ribs  and  very  fine 
lines  of  growth.  Aperture  oval;  outer  lip  (fractured);  inner  lip 
obUque,  strong,  slightly  reflected  upon  and  adnate  to  the  base,  pro- 
vided with  a  moderately  strong  fold  at  its  insertion;  parietal  wall 
glazed  with  a  thin  callus. 

The  type,  Cat.  No.  212033,  tr.S.N.M.,  was  dredged  at  United  States 
Bureau  of  Fisheries  station  2932,  in  20  fathoms,  on  sand  bottom, 
bottom  temperature  68°,  off  San  Diego,  California.  It  has  6  post- 
nuclear  whorls  and  measures:  Length,  3.2  mm.;  diameter,  1.3  mm. 

The  present  species  is  the  first  one  that  we  have  seen  from  the 
'  of  America  having  three  nodulose,  spiral  cords  between 
^    This  should  be  the  first  species  in  the  key. 

ODOSTOMIA  (CHRTSAUIDA)  DICILLA,  mv  tftaM. 

Plate  36,  fig.  1. 
lall,  elongate-ovate,  somewhat  translucent,  bluish-white, 
horls  small,  very  obUquely  immersed  ia  the  first  of  the 
turns.    Post-nuclear  whorls  well  rounded,  martrad  by  four 
la  between  the  sutures,  the  three  posterior  of  which  ore 
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nodulose  on  the  early  whorls;  the  fourth,  or  suprasutural  one  being 
smooth.  On  the  last  whorl  the  nodules  are  obsolete.  Of  these 
cords,  the  one  at  the  summit  is  the  weakest  and  the  second  below 
it  the  strongest.  The  spaces  between  the  spiral  keels  axe  about  half 
as  wide  as  the  keek  and  rather  shallow.  In  addition  to  the  spiral 
sculpture  the  whorls  are  marked  by  slender,  almost  axial  riblets, 
which  render  the  three  posterior  keels  on  the  early  whorls  nodulose 
at  their  intersections.  Of  these  riblets,  about  18  occur  upon  the 
second  and  22  upon  the  third  whorl.  On  the  fourth,  which  is  the 
penultimate,  the  grooves  between  the  keels  are  crossed  by  slender 
axial  threads.  Sutures  strongly  constricted.  Periphery  of  the  last 
whorl  marked  by  a  narrow,  deep  sulcus.  Base  moderately  long, 
well  roimded,  marked  by  five  spiral  cords  which  grow  successively 
weaker  between  the  periphery  and  the  umbiUcal  area.  Grooves  be- 
tween the  sutural  cords  equal,  crossed  by  numerous,  slender,  axial 
threads,  which  cause  the  spaces  between  the  threads  and  cords  to 
appear  as  minute  pits.  Aperture  moderately  large,  somewhat  effuse 
anteriorly;  posterior  angle  acute;  outer  Up  thin,  showing  the  external 
sculpture  within;  inner  lip  moderately  long,  strong,  somewhat 
curved,  and  reflected  over  and  adnate  to  the  base,  provided  with  a 
slender  fold  at  its  insertion;  parietal  wall  covered  with  a  thin  callus. 

The  type  (Cat.  No.  211  62,  U.S.N.M.),  which  was  collected  by 
Mr.  Selsey  at  San  Diego,  California,  has  5  post-nuclear  whorls  and 
measures:  Length,  3  mm.;  diameter,  1.5  mm. 

This  species  follows  Odostomia  {ChryaaUiia)  hdga  in  the  key. 

ODOSTOMIA  (CHRTSALUDA)  THALIA,  nsw  «pedM. 

Plate  36,  fig.  3. 

Shell  small,  elongate-ovate,  bluish-white,  semitranslucent.  Nu- 
clear whorls  obliquely  immersed  in  the  first  of  the  succeeding  turns, 
above  which  half  of  the  tilted  edge  of  the  last  volution  only  projects. 
Post-nuclear  whorls  well  rounded,  feebly  shouldered  at  the  summit, 
marked  by  very  slender,  poorly  developed,  decidedly  retractive, 
axial  ribs,  of  which  about  30  occur  between  the  sutures  upon  the  last 
two  volutions.  In  addition  to  these  axial  ribs,  the  whorls  are  marked 
by  low,  feebly  rounded,  rather  broad  spiral  cords,  of  which  6  occur 
between  the  sutures,  on  the  second,  and  7  upon  the  third  and  fourth 
whorl;  the  spaces  separating  the  spiral  cords  are  narrow,  impressed 
lines.  The  intersections  of  the  axial  ribs  and  spiral  cords  form  weak 
tubercles,  while  the  spaces  inclosed  between  them  are  roundish  pits. 
Sutures  moderately  constricted.  Periphery  of  the  last  whorl  well 
rounded,  marked  by  a  cord  equalling  the  one  posterior  to  it  in  width, 
and  separated  from  that  by  a  line  as  wide  as  those  on  the  spire.  Base 
moderately  prolonged,  well  rounded,  marked  with  12  low,  rounded 
spiral  cords,  wliich  decrease  successively  in  width  from  the  periphery. 
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anteriorly;  the  spaces  separating  these  cords  are  also  narrow  im- 
pressed lines.  Aperture  moderately  large,  oval ;  posterior  angle  acute ; 
outer  lip  strongly  curved  showing  the  external  sculpture  within; 
inner  lip  slightly  cmryed,  oblique,  reflected  over  and  adnate  to  the  base, 
provided  with  a  slender  fold  at  its  insertion.  Parietal  wall  covered 
by  a  thin  callus. 

The  type  (Cat.  No.  249903,  U.S.N.M.)  was  dredged  in  6  fathoms  at 
the  north  end  of  Coronado  Island,  San  Diego,  by  Doctor  Baker.  It 
has  5  post  nuclear  whorls  and  measures:  Length,  2  mm.;  diameter, 
1  mm. 

This  species  follows  OdosUnnia  (ChtysaUida)  diceUa  in  the  key. 

ODOSTOMIA  (MBinESTHO)  OLORIOSA.  new  ipecka. 

Plate  36,  fig.  2,  2a. 

Shell  moderately  large,  very  elongate-ovate,  with  very  regular, 
conic  spire,  bluish-white.  Nudear  whorls  small,  obliquely  immersed 
in  the  first  of  the  succeeding  turns,  above  which  a  portion  of  the  last 
two  volutions  only  project.  Post-nuclear  whorls  flattened,  marked 
by  three  equal  and  equally  spaced,  strong,  spiral  keels,  of  which  one 
is  at  the  summit  and  another  about  as  far  above  the  periphery  as  the 
space  which  separates  it  from  the  median  keel.  The  spaces  between 
the  spiral  keels  are  deep,  rounded  grooves,  almost  as  wide  as  the  keels 
and  crossed  by  numerous,  slender,  axial  threads.  Sutures  deeply 
channeled;  channels  a  little  more  profound  than  those  between  the 
keels.  Periphery  of  the  last  whorl  marked  by  a  sulcus.  Base  short, 
well  rounded,  and  marked  by  four  subequal  and  subequally  spaced, 
spiral  cords,  the  spaces  between  which  appear  as  rather  broad  sulci 
and  are  crossed  by  slender  axial  threads.  Aperture  small,  vexy 
oblique,  ovate;  posterior  angle  obtuse;  outer  lip  thin,  showing  the 
external  sculpture  within;  inner  lip  short,  curved,  slightly  revolute, 
provided  with  a  strong  fold  at  its  insertion;  parietal  wall  glazed  with 
a  thin  callus. 

The  type  of  this  species  (Cat.  No.  211561,  U.S.N.M.)  was  collected 
by  Mr.  F.  W.  Kelsey  at  San  Diego,  California;  it  has  6  post-nuclear 
whorls  and  measures:  Length,  2.8  mm.;  diameter,  1.3  mm.  Another 
specimen,  in  Mr.  Kelsey's  collection,  is  a  little  larger  than  the  type, 
measuring:  Length,  3.1  mm.;  diameter,  1.4  mm.  This  was  collected 
by  Mr.  Henry  Hemphill  at  San  Hipolito  Point,  Lower  California. 

This  species  follows  Odostamia  (Menestho)  recta  in  the  key. 

0D08T0MIA  (MXlfXSTHO)  BXCISA,  Mw  ipecka. 

Plate  36,  fig.  8. 

Shell  moderately  large,  elongate-ovate,  yellowish-white.  Nuclear 
whorls  decollated.  Post-nudear  whorls  well  roimded,  appressed  at 
the  summit,  marked  by  four  equally  strong  but  not  equally  spaced, 
incised,  spiral  lines  between  the  sutures.    The  fourth  of  these  b 
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immediately  above  the  periphery,  while  the  first  is  as  far  below  the 
summit  as  the  third  is  posterior  to  the  fourth.  The  second  line 
divides  the  space  between  the  first  and  third  into  equal  halves,  which 
are  about  one  and  a  half  times  as  wide  as  the  spaces  included  between 
the  third  and  fourth  incised  spiral.  In  addition  to  the  spiral  sculpture 
the  whorls  are  crossed  by  numerous,  fine,  decidedly  retractive,  incre- 
mental lines.  Periphery  of  the  last  whorl  somewhat  inflated,  well 
rounded.  Base  moderately  long  and  moderately  rounded,  crossed 
by  8  strongly  incised,  equal,  spiral  lines,  which  are  a  little  stronger 
than  those  occurring  on  the  spire.  These  lines  become  exceedingly 
closely  spaced  between  the  periphery  and  the  umbilical  area.  The 
axial  sculpture  on  the  base  is  of  the  same  character  and  strength  as 
that  appearing  on  the  spire.  All  of  the  incised,  spiral  lines  on  base 
and  spire  are  crossed  by  very  slender,  axial  threads,  which  lend  these 
channels  a  somewhat  pitted  appearance.  Sutures  well  impressed. 
Aperture  moderately  large,  oval,  effuse  anteriorly;  posterior  angle 
acute;  outer  lip  thin,  showing  the  external  sculpture  within;  inner 
lip  oblique,  moderately  long,  somewhat  reflected,  and  reenforced 
for  the  greater  part  of  its  length  by  the  attenuated  base,  provided 
with  an  obUque  fold  at  its  insertion;  parietal  waU  glazed  with  a 
thin  callus. 

The  type  (Cat.  No.  194518,  U.S.N.M.)  comes  from  Catalina  Island, 
California.  It  has  lost  the  nucleus  and  probably  a  portion  of  the  first 
post-nuclear  turn;  the  five  remaining  measure:  Length,  3.9  mm.; 
diameter,  1.9  mm. 

This  species  follows  Odostomia  (Menestho)  caUipyrga  in  the  key. 

ODOSTOMIA  (BVALBA)  TOUirOI  DaU  and  ButKh. 

Plate  37,  fig.  6. 

Odoitomia  (Evalea)  youngi  Dall  and  Bartsch,  Dep.  Mines,  Geol.  Surv.,  Canada, 
1910,  pp.  16-17,  pi.  2,  fig.  1. 

Shell,  elongate-conic,  umbilicated,  milk-white.  Nuclear  whorls 
small,  obliquely  immersed  in  the  first  of  the  post-nuclear  turns,  above 
which  only  the  tilted  edge  of  the  last  volution  projects.  Post- 
nuclear  whorls  moderately  rounded,  with  a  narrow  tabulatedly 
shouldered  sununit,  marked  by  equally  spaced,  rather  strong,  spiral 
striations,  of  which  about  32  occur  between  the  summit  and  the 
periphery  on  the  penultimate  turn.  Periphery  and  base  of  the  last 
whorl  inflated,  well  rounded,  marked  with  spiral  sculpture  equal  in 
strength  and  disposition  to  that  on  the  spire.  Sutures  strongly 
impressed.  In  addition  to  the  spiral  sculpture,  the  whorls  are  marked 
with  curved  retractive  lines  of  growth.  Aperture  pear-shaped;  pos- 
terior angle  acute;  outer  lip  thin;  inner  lip  slender,  curved,  and 
somewhat  revolute,  provided  with  a  strong  oblique  fold  a  little 
anterior  to  its  insertion;  parietal  wall  glazed  with  a  thick  callus. 
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Two  specimens — one  of  which  is  in  the  Geological  Survey  Museum, 
Ottawa,  and  the  other  in  the  United  States  National  Museum,  Cat. 
No.  211542 — ^were  dredged  in  18  to  20  fathoms  in  Ship  Channel, 
Barkley  Sound,  Vancouver  Island,  British  Columbia.  One  of  these 
specimens  has  7  post-nuclear  whorls  and  measures:  Length,  6.5 
mm.;  diameter,  2.4  mm. 

Named  for  Mr.  C.  H.  Young,  of  the  Geological  Survey,  Ottawa,  at 
the  request  of  Mr.  John  C.  Macoun. 

This  species  follows  Odostomia  {EvdUa)  JciMisnooensis  in  the  key. 

ODOSTOMIA  (BVALEA)  THBA,  new  species. 

Plate  37,  fig.  7;  plate  38,  fig.  13. 

Shell  moderately  large,  elongate-ovate,  yellowish-white.  Nuclear 
whorls  small,  deeply,  obliquely  immersed  in  the  first  of  the  succeeding 
turns,  above  which  only  the  tilted  edge  of  the  last  volution  projects. 
Post-nuclear  whorls  moderately  rounded,  rather  high  between  the 
sutures,  slightly  shouldered  at  the  summit,  crossed  by  numerous  fine, 
decidedly  retractive  lines  of  growth.  The  spiral  sculpture  is  strong 
on  the  early  whorls,  becoming  gradually  finer  with  the  gro^h  of  the 
shell.  The  first  two  turns  are  divided  into  five,  almost  equal  areas 
by  four  equally,  strongly  incised,  spiral  lines,  between  the  sutures. 
C^  the  third  whorl  the  spiral  lines  are  increased  to  about  a  dozen 
and  are  considerably  less  strong;  on  the  succeeding  turn  they  are 
probably  almost  tripled  and  still  weaker;  while  on  the  penultimate 
volution  the  sculpture  consists  of  somewhat  wavy,  closely  spaced, 
spiral  striations.  Periphery  of  the  last  whorl  obscurely  angulated, 
somewhat  inflated;  base  moderately  long,  curving  gently  to  the  ante- 
rior portion  of  the  shell,  marked  like  the  body  whorl  with  fine,  spiral 
lines.  Sutures  somewhat  constricted.  Aperture  moderately  large, 
oval;  posterior  angle  obtuse;  outer  lip  thin;  inner  lip  rather  long, 
slightly  curved,  and  somewhat  revolute,  provided  with  a  strong  fold 
at  its  insertion;  parietal  wall  glazed  with  a  thin  callus. 

The  type  (Cat.  No.  211556,  U.S.N.M.)  comes  from  San  Pedro,  Cali- 
fornia. It  has  6  post-nuclear  whorls  and  measures:  Length,  4.7 
mm.;  diameter,  2.2  mm. 

This  species  follows  Odostomia  {EvaUa)  youTigi  in  the  key. 

ODOSTOMIA  (BVALSA)  CAIXIOPB,  new  ipectei. 

Plate  36,  figs.  10, 10a. 

Shell  elongate-ovate,  turreted,  narrowly  umbilicated,  creamy- 
white.  Nuclear  whorls  small,  obliquely  immersed  in  the  first  of  the 
succeeding  turns,  above  which  only  the  tilted  edge  of  the  last  volution 
projects.  Post-nuclear  whorls  rather  high  between  the  sutures, 
decidedly,  tabulatedly  shouldered  at  the  sunmiit,  almost  flattened 
below  the  shoulder,  the  spaces  between  the  shoulders  and  the  sutures 
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appearing  as  cylindrical  elements.  The  whorls  are  marked  by  rather 
strong,  incremental  lines  and  by  numerous  strong,  wavy,  incised, 
spiral  striations.  Periphery  and  the  moderately  long  base  of  the  last 
whorl  well  rounded,  marked  like  the  spire.  Aperture  large,  oval; 
posterior  angle  decidedly  obtuse;  outer  lip  thin;  inner  lip  moderately 
strong,  oblique,  somewhat  sinuous,  slightly  reflected,  and  provided 
with  a  fold  some  little  distance  anterior  to  its  insertion;  parietal  wall 
glazed  with  a  moderately  thick  callus. 

The  type  (Cat.  No.  211557,  U.S.N.M.)  was  dredged  at  United  States 
Bureau  of  Fisheries  station  4322,  in  110  to  199  fathoms,  off  Point 
La  JoUa,  Calif omia.  It  has  6  post-nuclear  whorls  and  measures: 
Length,  4.2  mm.;  diameter,  2  mm. 

The  present  species  is  nearest  related  to  Odostomia  {EvdUa)  pro- 
fwndicoUi  Dall  and  Bartsch,  from  which  it  differs  chiefly  in  being  much 
stouter  and  proportionately  shorter,  in  having  more  strongly  tabu- 
lated shoulders,  and  in  having  the  surface  very  strongly,  spirally 
striated,  the  spiral  sculpture  in  Odostomia  (Evalea)  profundicola  being 
exceedingly  fine. 

This  species  follows  Odostomia  (EvaHea)  thea  in  the  key. 

ODOSTOBOA  (BVALXA)  CALCARBLLA,  new  ipectot. 

Plate  37,  fig.  4. 

Shell  very  broadly  elongate-conic,  creamy-white.  Nuclear  whorls 
obliquely  inmiersed  in  the  first  of  the  succeeding  turns.  Post- 
nuclear  whorls  moderately  well  rounded,  slightly  shouldered  at  the 
summit,  marked  by  decidedly  retractive  lines  of  growth  and  numer- 
ous, strong,  incised,  spiral  lines.  Suture  constricted.  Periphery 
of  the  last  whorl  subangulated  and  inflated.  Base  short,  narrowly 
umbilicated,  marked  like  the  spire.  Aperture  large,  somewhat  effuse 
anteriorly;  outer  lip  thin,  strongly  curved;  inner  lip  slender,  decid- 
edly curved  and  r^ected,  provided  with  a  moderately  strong  fold  a 
little  anterior  to  its  insertion. 

The  type  (Cat.  No.  211587,  U.S.N.M.)  was  dredged  by  the  United 
States  Bureau  of  Fisheries  steamer  ATbatross,  at  station  2901,  in  48 
fathoms,  off  Santa  Rosa  Island,  California.  It  has  5  post-nuclear 
whorls  and  measures:  Length,  3.3  nun.;  diameter,  1.8  mm. 

This  species  follows  Odostomia  (Evalea)  calliope  in  the  key. 

OD08T02CIA  (BVALXA)  SPRSADBOROUOm  DaU  and  Btttich. 

PlAte  38,  fig.  8. 

Odoitomia  (EvaUa)  ipreadboraughi  Dall  and  Bartsch,  Dep.  Mines,  Qeol.  Sury.» 
Canada,  1910,  p.  17,  pi.  2,  fig.  2. 

Shell,  elongate-ovate,  somewhat  translucent,  bluish-white.    Nuo^' 
whorls  small,  deeply,  very  obliquely  immersed  within  the  fir 
the  succeeding  turns.    Post^nuclear  whorls  inflated,  flattened  : 
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middle;  rounded  strongly  at  the  summit  and  the  suture,  marked 
by  decidedly  sinuous,  exceedingly  fine  lines  of  growth  and  fine  spiral 
striations;  the  latter  are  less  strongly  developed  on  the  posterior 
two-thirds  between  the  sutures  than  on  the  anterior  third  and  on  the 
base.  Sutures  strongly  constricted.  Periphery  of  the  last  whorl  and 
base  inflated,  well  rounded,  the  latter  deeply  and  strongly  umbili- 
cated.  Aperture  oval;  posterior  angle  acute;  outer  lip  thin,  showing 
the  external  sculpture  within;  inner  lip  very  slender,  strongly  curved 
and  slightly  revolute,  provided  with  a  very  faint,  oblique  fold  a  little 
anterior  to  its  insertion;  parietal  wall  glazed  with  a  thin  callus. 

There  are  three  specimens  of  this  species,  two  of  which  are  in  the 
Geological  Survey  Museum  collection  at  Ottawa,  and  one  (Cat.  No. 
211541)  is  in  the  United  States  National  Museum.  All  three  were 
dredged  in  18  to  28  fathoms  at  Ship  Channel,  Barkley  Sound,  Van- 
couver Island,  British  Columbia.  The  specimen  figured  has  5  post- 
nuclear  whorls,  and  measures:  Length,  3.8  mm.;  diameter,  1.9  mm. 

This  species  follows  Odostomia  (Evdlea)  esUda  in  the  key. 

ODOSTOBOA  (BVALXA)  VAH'COUVBRBNSIS  DaU  and  Bartsch. 

Plate  37,  ^,  1. 

Odostomia  (EvaUa)  vancouverensis  Ball  and  Bartsch,  Dep.  Mines,  Geol.  Surv., 
Canada,  1910,  pp.  18-19,  pi.  2,  fig.  7. 

Shell,  elongate-ovate,  very  narrowly  umbUicated,  turreted,  yeUow- 
ish-white.  Nuclear  whorls  small,  obliquely  immersed  in  the  first  of 
the  succeeding  turns,  above  which  only  half  of  the  last  volution  pro- 
jects and  extends  beyond  the  outline  of  the  spire.  Post-nuclear 
whorls  broadly,  tabulatedly  shouldered  at  the  summit,  moderately 
rounded,  marked  by  almost  >iertical  lines  of  growth  and  numerous 
exceedingly  fine  spiral  striations.  Sutures  rendered  very  conspicuous 
by  the  tabulated  shoulder.  Periphery  of  the  last  whorl  well  rounded, 
base  moderately  long,  well  rounded,  marked  like  the  spire.  Aperture 
large,  elongate-ovate,  somewhat  effuse  anteriorly;  posterior  angle 
decidedly  obtuse;  outer  lip  thin;  inner  lip  slender,  oblique,  and 
somewhat  revolute,  provided  with  an  oblique  fold  a  little  anterior  to 
its  insertion;  parietal  wall  glazed  with  a  thin  callus. 

Specimens  of  this  species  were  dredged  in  18  to  28  fathoms  at  Ship 
Channel,  Barkley  Sound,  Vancouver  Island,  British  Columbia,  part 
of  which  are  in  the  collection  of  the  Geological  Survey,  Ottawa,  and 
others  in  the  United  States  National  Museum,  Cat.  No.  211539.  The 
specimen  figured  has  5  post-nuclear  whorls,  and  measures:  Length, 
4.7  mm. ;  diameter,  2.2  mm. 

The  strongly  tabulated  summit  of  the  whorls  separates  this  species 

om  aU  the  known  Evaleas  of  the  Oregonian  f aunal  area. 

This  species  follows  Odostomia  {Enxdea)  spreadhoroughi  in  the  key. 
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ODOSTOBOA  (SVALXA)  QUADiUB  DiOl  and  Baitidi. 

PlAte  37,  fig.  3. 

Odottomia  (EvaUa)  quadrx  Dajj*  and  Bartsch,  Dep.  Mines,  €reol.  Surv.,  Canada, 
1910,  pp.  17-18,  pi.  2,  fig.  6. 

Shell,  elongate-ovate,  milk-white,  umbilicated.  Nuclear  whorls 
deeply,  obliquely  immersed  in  the  first  of  the  post-nuclear  turns, 
above  which  only  the  tilted  edge  of  the  last  volution  projects.  Post- 
nudear  whorls  moderately  rounded,  moderately  shouldered  at  the 
summit,  marked  by  faint,  slightly  retractive  lines  of  growth,  and 
numerous,  exceedingly  fine,  microscopic,  spiral  striations.  In  addi- 
tion to  this  sculpture,  the  last  whorl  shows  many  weak  maUeations. 
Periphery  of  the  last  whorl  and  the  moderately  long  base  somewhat 
inflated,  weU  rounded,  marked  like  the  spire.  Aperture  large,  oval; 
posterior  angle  acute;  outer  lip  thin;  inner  lip  very  oblique,  slightly 
curved  and  strongly  revolute,  extending  partly  over  the  umbilicus, 
provided  with  a  moderately  strong  fold  a  little  anterior  to  its  inser- 
tion; parietal  wall  glazed  with  a  thin  callus. 

Fifty-three  specimens  of  this  species  were  dredged  in  18  to  28  fath- 
oms at  Ship  Channel,  Barkley  Sound,  Vancouver  Island,  British 
Columbia.  Part  of  these  are  in  the  Geological  Survey  Museum  collec- 
tion at  Ottawa;  the  remainder  are  in  .the  United  States  National 
Museum  collection.  Cat.  No.  211540.  The  figured  specimen  has  6 
post-nudear  whorls,  and  measures:  Length,  6.2  mm.;  diameter, 
3.2  mm. 

This  species  follows  Odoatomia  {Evdlea)  Jcadidkensis  in  the  key. 

ODOSTOBOA  (BVALBA)  CALUMBNS,  n«w  ipMlM. 

Plate  38,  fig.  2,  2a. 

Shell  elongate-ovate,  milk-white.  Nuclear  whorls  small,  obHquely 
immersed  in  the  first  of  the  succeeding  turns,  above  which  only  half 
of  the  last  volution  projects,  the  projecting  portion  extending  con- 
siderably beyond  the  outline  of  the  post-nuclear  spire.  Post-nuclear 
whorls  slightly  rounded,  somewhat  constricted  at  the  summit,  marked 
by  almost  vertical  lines  of  growth  and  very  regular,  closely  spaced, 
wavy,  spiral  striations;  of  the  latter  about  26  occur  between  the 
sutures  and  the  third  whorl.  Periphery  of  the  last  whorl  decidedly 
inflated;  strongly  roimded;  base  moderately  long,  well  rounded,  with 
a  narrow  umbilicus,  marked  like  the  spire.  Sutures  moderately  im- 
pressed. Aperture  large,  slightly  effuse  anteriorly;  posterior  angle 
acute;  outer  lip  very  thm;  inner  lip  quite  long,  decidedly  flexuose 
and  somewhat  reflected,  provided  with  a  strong  fold  opposite  the 
umbilical  chink;  parietal  wall  glazed  with  a  thin  callus. 
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The  type  (Cat.  No.  211666,  U.S.N.M.)  was  obtained  by  Mrs.  Old- 
royd  in  deep  water  at  San  Pedro,  Califomia.  It  has  5  post-nuclear 
whorls  and  measures:  Length,  3.1  mm.;  diameter,  1.6  mm. 

This  species  follows  Odostomia  (Evdlea)  quadrm  in  the  key. 

ODOSTOlilA  (BVALXA)  CTPRIA  JMl  and  BarlMh. 

Plate  37,  fig.  9. 

Shell  of  medium  size,  narrowly  elongate-ovate,  imibilicated,  yel- 
lowish-white. (Nuclear  whorls  decollated.)  Post-nuclear  whorls 
rather  high  between  the  sutures,  moderately  rounded,  very  feebly 
shouldered  at  the  summit,  marked  by  fine  lines  of  growth  and  numer^ 
ous  exceedingly  fine,  closely-spaced,  spiral  striations.  Sutiues  very 
slightly  constricted.  Periphery  of  the  last  whorl  very  rotmded. 
Base  moderately  long,  well  rounded,  narrowly  umbilicated.  Aper- 
ture broadly  oval,  effuse  anteriorly;  posterior  angle  obtuse;  outer  lip 
thin ;  inner  Up  very  oblique,  slightly  curved  and  revolute,  not  appressed 
to  the  base,  provided  with  a  very  deep-seated  feeble  fold  at  its  inser- 
tion; parietal  wall  covered  with  a  thick  callus,  which  renders  the 
peritreme  complete. 

The  imique  type,  which  was  dredged  by  Mr.  Spreadborough  at 
Skidegate,  is  in  the  collection  of  the  Oeological  Survey  of  Canada. 
It  has  5  post-nuclear  whorls  and  measures:  Length,  4  mm.;  diame- 
ter, 2  mm. 

This  species  follows  Odostomia  (EvdUa)  herUda  in  the  key. 

ODOSTOlilA  (BVALXA)  HTPATIA  DaU  and  Baitidi. 

Plate  37,  fig.  6. 

Shell  large,  elongate-ovate,  strongly  umbilicated,  yellowish-white. 
Nuclear  whorls  deeply  immersed  in  the  first  of  the  succeeding  turns, 
above  which  the  tilted  edge  of  the  last  volution  only  projects.  Post- 
nuclear  whorls  well  rounded,  feebly  shouldered  at  the  summit, 
marked  by  fine  incremental  lines,  and  numerous  exceedingly  fine, 
closely  spaced,  spiral  striations.  Sutures  moderately  constricted. 
Periphery  of  the  last  whorl  inflated,  well  rounded.  Base  moderately 
long,  well  rounded,  openly  umbilicated.  Aperture  oval,  effuse 
anteriorly;  posterior  angle  obtuse;  outer  lip  thin;  inner  lip  very 
oblique,  slender,  curved,  and  decidedly  reflected,  but  not  appressed 
to  the  base,  provided  with  a  moderately  strong  fold  a  little  anterior 
o  its  insertion;  parietal  wall  glazed  with  a  thin  callus. 

^e  unique  type  of  this  species,  which  is  in  the  collection  of  the 
logical  Survey  of  Canada,  was  dredged  by  Mr.  Spreadborough  at 
degate.     It  has  6  post-nuclear  whorls  and  measures:  Length,  5.2 

1. ;  diameter,  2.8  mm. 

This  species  follows  Odoslomia  {Evalea)  cypria  in  the  key. 
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ODOSTOlilA  (BVALBA)  BARKLS7SNSIS  DaU  and  Baitach. 

Plate  38,  fig.  9. 

Odostamia  {EvaUa)  hcarhUyensia  Dall  and  Babtsch,  Dep.  Mines,  G^l.  Surv., 
Canada,  1910,  p.  19,  pi.  2,  fig.  8. 

Shell,  small,  regularly  conic,  bluish-white.  Nuclear  whorls  deeply, 
obliquely  immersed  in  the  first  of  the  succeeding  turns,  above  which 
only  the  tilted  edge  of  the  last  volution  projects.  Post-nuclear  whorls 
slightly  rounded,  marked  by  fine  retractive  lines  of  growth  and  numer- 
ous fine,  spiral  striations.  Sutures  strongly  impressed.  Periphery 
of  the  last  whorl  subangulated.  Base  rather  short,  sloping  from  the 
subangulated  periphery  to  its  anterior  margin,  with  a  tumid  area 
bounding  the  narrow  umbilicus,  marked  like  the  spire.  Aperture 
oval;  posterior  angle  acute;  outer  lip  thin;  inner  lip  decidedly  curved 
and  reflected,  provided  with  a  strong  oblique  fold  at  its  insertion; 
parietal  wall  glazed  with  a  moderately  thick  callus. 

Specimens  of  this  species  were  dredged  in  18  to  28  fathoms  in 
Barkley  Sound,  Vancouver  Island,  British  Columbia.  Part  of  them 
are  in  the  Geological  Survey  Museum  collection  at  Ottawa,  and 
others  in  the  United  States  National  Museum,  Cat.  No.  211543. 
The  specimen  figurecf  has  5}  post-nuclear  whorls,  and  measures: 
Length,  3.1  mm.;  diameter,  1.4  mm. 

This  species  follows  Odostomia  (Evdlea)  io  in  the  key. 

0D0ST02CIA  (BVALSA)  COOKSANA  Baitwh. 

Plate  37,  fig.  8. 
Odostomia  (EvaUa)  cooheoTia,  Babtsch,  Nautilus,  vol.  23, 1910,  p.  138,  pi.  11,  fig.  4. 

Shell  elongate-ovate,  very  narrowly  umbilicated,  yellowish-white. 
Nuclear  whorls  very  obliquely  immersed  in  the  first  of  the  succeeding 
turns.  Post-nuclear  whorls  very  high  between  the  sutures  where  they 
are  very  moderately  rounded  and  marked  by  rather  strong  incremental 
lines  and  very  numerous  fine  spiral  striations.  Periphery  and  base 
of  the  last  whorl  somewhat  inflated;  the  latter  strongly  rounded  and 
marked  like  the  spire.  Aperture  large,  oval;  posterior  angle  acute; 
outer  lip  thin;  inner  lip  decidedly  oblique,  quite  strongly  curved  in 
the  middle  and  somewhat  reflected,  provided  with  an  oblique  fold, 
at  its  insertion,  which  is  strong  within  and  tapers  to  a  vanishing  point 
at  the  free  edge  of  the  columella;  parietal  wall  glazed  with  a  thin 
callus. 

Two  specimens  of  this  species  Were  collected  by  Doctor  Baker  at 
EUamar,  Alaska.  One  of  these,  an  immature  specimen,  furnished 
our  description  of  the  nucleus,  the  other,  Cat.  No.  208427,  U.S.N.M., 
gave  the  adult  characters.  The  adult  specimen  has  its  nucleus  badly 
eroded.    The  four  remaining  whorls  measure:  Length,   3.2  mm.; 
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diameter,  2  mm.  The  young  individual  which  is  in  Doctor  Baker's 
collection  has  3^  whorls  and  measures:  Length,  2.3  mm.;  diameter, 
1.4  mm. 

Named  for  Miss  J.  M.  Cooke,  of  San  Diego,  at  the  request  of  Doctor 
Baker.    This  species  follows  Odostomia  (Evaiea)  pratoma  in  the  key. 

ODOSTOBOA  (EVALBA)  BALDIUDGBiB,  new  species. 

Plate  38,  figs.  1,  la. 

Shell  very  elongate-conic,  yellowish-white.  Nuclear  whorls  small, 
immersed  in  the  jBrst  of  the  succeeding  turns,  above  which  only  half 
of  the  last  volution  projects.  Post-nuclear  whorls  high  between  the 
sutures,  appressed  at  the  summit,  slightly  rounded,  marked  by  feeble 
lines  of  growth,  and  many  sub-equal  and  subequally  spaced,  strongly 
incised,  spiral  lines.  About  25  of  these  occur  between  the  sutures  of 
the  fourth  whorl  and  about  30  bet\9een  the  summit  and  the  periphery 
on  the  penultimate  turn.  Sutures  strongly  impressed.  Periphery  of 
the  last  whorl  somewhat  angulated.  Base  well  rounded,  moderately 
long,  marked  like  the  spire.  Aperture  elongate-oval,  slightly  effuse 
anteriorly;  posterior  angle  acute;  outer  lip  decidedly  sinuous,  bent 
back  at  the  posterior  angle  to  almost  form  a^notch,  thin;  inner  lip 
moderately  long,  oblique,  slightly  curved  and  slightly  revolute,  pro- 
vided with  a  strong  fold  at  its  insertion ;  parietal  wall  glazed  with  a 
thin  callus. 

The  unique  type  (Cat.  No.  211558,  U.S.N.M.)  was  collected  by 
Mrs.  Elizabeth  E.  Johnston  at  San  Pedro,  California.  It  has  7  post- 
nuclear  whorls  and  measures:  Length,  5.6  mm.;  diameter,  2  mm. 

It  is  named  for  Mrs.  B.  L.  Baldridge  at  the  request  of  Miss  E.  E. 
Johnston. 

This  species  follows  Odostomia  (Evaiea)  socorroensis  in  the  key, 

ODOSTOlilA  (BVALBA)  SKTOBOATBNSIS.  new  spadM. 

Hate  38,  fig.  7. 

Shell  elongate-conic,  yellowish-white.    Nuclear  whorls  completely 

immersed  in  the  jBrst  of  the  succeeding  turns,  above  which  only  half 

of  the  last  turn  projects.    Post-nuclear  whorls  very  slightly  rounded, 

feebly  shouldered  at  the  summit,  marked  by  incised  spiral  lines, 

which  are  much  stronger  on  the  first  two  volutions  than  on  the 

remaining.    Of  these  lines,  10  appear  upon  the  second  turn.    On 

the  last,  they  are  reduced  to  exceedingly  fine  striations.    Sutures 

moderately  constricted.    Periphery  of  the  last  whorl  decidedly  in- 

ited  and  feebly  angulated.    Base  somewhat  prolonged,  moder- 

;ely  rounded,  marked    by  fine,  closely  spaced,  spiral  striations. 

perture  large,  oval;  posterior  angle  acute;  outer  lip  thin;  irmer 

p  strong,  moderately  curved,  and  partly  reflected  over  the  base  to 

which  it  is  appressed,  provided  with  a  strong  fold  at  its  insertion. 
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Seven  specimens  of  this  species  were  dredged  at  Skidegate;  three  at 
station  5,  which  may  be  considered  cotypes ;  two  at  station  4,  and  two 
at  station  2.  Of  these,  two  of  the  cotypes  are  in  the  collection  of 
the  Geological  Survey  of  Canada,  and  one  in  the  United  States 
National  Museum,  Cat.  No.  220116;  of  the  other  two  lots  one  from 
each  station  is  in  the  collection  of  the  Geological  Survey  of  Canada 
and  the  United  States  National  Museum.  The  cotype  figured  has  5 
post-nuclear  whorls  and  measures :  Length,  3.4  mm.  ;diameter,  1 .6  mm. 

This  species  follows  Odostomixi  {EvaUa)  Tiagemeisteri  in  the  key. 

ODOSTOlilA  (BVALXA)  PALBCERI,  iww  lyeciM. 
Plate  38,  figs.  4,  4a. 

Shell  veiy  small,  elongate-ovate,  semitranslucent,.  bluish-white. 
Nuclear  whorls  deeply,  obliquely  immersed  in  the  first  of  the  succeed- 
ing turosi  above  which  only  the  tilted  edge  of  the  last  volution 
projects.  Post-nuclear  whorls  well  rounded,  feebly  shouldered  at 
the  summit,  marked  by  exceedingly  fine,  dmost  vertical  lines  of 
growth  and  microscopic  spiral  striations.  Sutures  strongly  impressed. 
Periphery  and  the  rather  long  base  of  the  last  whorl  well  rounded, 
marked  like  the  spire.  Aperture  very  large,  regularly  ovate ;  posterior 
angle  obtuse ;  outer  lip  thin ;  inner  lip  very  oblique,  almost  straight, 
veiy  slender  and  very  slightly  revolute;  parietal  wall  glazed  with  a 
thin  caUus. 

Two  specimens  of  this  species  (Cat.  No.  198903,  U.S.N.M.)  were 
collected  by  Dr.  Edward  Pidmer  at  the  head  of  the  Gulf  of  California. 
The  type  has  4  postr-nudear  whorls  and  measures:  Length,  1.4  mm.; 
diameter,  0.8  mm. 

This  species  is  nearest  to  Odostomia  (EvdUa)  tenma  Carpenter  from 
Mazatlan,  but  differs  from  it  in  not  being  mnbilicated  and  in  having 
the  whorls  more  rounded  and  not  overhanging. 

This  species  foUows  Odostomia  {Evalea)  gramadeMM  in  the  key. 


ODOSTOBOA  (BVALXA)  CASSAHDRA,  iww  ipMlM. 

Plate  38,  fig.  5. 

Shell  small,  ovate,  very  thin,  semitransparent,  light  yellow.  Nudear 
whorls  deeply  immersed  in  the  first  of  the  succeeding  tunis.  Post- 
nuclear  whorls  very  strongly,  tabulatedly  shouldered  at  the  summit, 
moderately  rounded,  marked  by  fine  incremental  lines,  and  numerous 
exceedingly  closely  spaced,  very  fine,  spiral  striations.  Sutures 
strongly  constricted.  Periphery  of  the  last  whorl  well-rounded. 
Base  rather  long,  weU-rounded.  Aperture  veiy  large,  broadly  oval; 
posterior  angle  decidedly  obtuse;  outer  lip  very  thin;  inner  lip  very 
slender,  very  oblique,  somewhat  sinuous,  strongly  curved,  and 
slightly  reflected  over  the  base,  but  not  appressed  to  it,  provided 
with  a  weak  fold  some  little  distance  anterior  to  its  insertion. 
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Two  specimens;  cotypes,  of  this  species  were  dredged  at  Skide- 
gate.  One  of  these  has  4  post-nuclear  whorls  and  measures:  Length, 
2.5  nmi. ;  diameter,  1.3  mm.  One  is  in  the  collection  of  the  Geological 
Survey  of  Canada;  the  other  is  Cat.  No.  220120  in  the  United  States 
National  Museum. 

This  species  follows  Odostomia  (EvcHea)  palmeri  in  the  key. 

0D0ST02CIA  (AMAURA)  SUBOLOBOSA,  new  species. 

Plate  37,  fig.  2. 

• 

Shell  moderately  large,  subglobose,  milk-white,  very  narrowly 
umbilicated.  Nuclear  whorls  small,  deeply,  obliquely  immersed  in  the 
first  of  the  succeeding  turns.  Post-nuclear  whorls  well-rotmded,  nar- 
rowly, tabulatedly  shouldered  at  the  summit;  surface  somewhat  rough, 
marked  by  weak  lines  of  growth  and  spiral  striations;  periphery  of 
the  last  whorl  strongly  inflated;  base  short,  inflated,  marked  like  the 
spire.  Aperture  large,  ear-shaped;  posterior  angle  obtuse;  outer 
lip  thin  at  the  edge,  thick  within;  inner  lip  short,  strong,  twisted, 
and  somewhat  revolute,  provided  with  a  strong  fold  a  little  anterior 
to  its  insertion ;  parietal  wall  glazed  with  a  moderately  thick  callus. 

Two  specimens  of  this  species  were  collected  by  Mr.  F.  W.  Kelsey 
at  San  Diego,  California.  One  of  these,  the  type,  is  in  the  United 
States  National  Museum,  Cat.  No.  211560.  It  has  6  post-nuclear 
whorls  and  measures:  Length,  6  mm.;  diameter,  4.1  mm.  The  other 
is  in  Mr.  Kelsey's  collection. 

This  species  follows  Odostomia  (Amaura)  beringi  in  the  key. 

ODOSTOMIA  (AMAURA)  HSLBNA,  new  species. 

Plate  38,  fig.  10. 

Shell  moderately  large,  yellowish-white,  very  elongate-ovate. 
Nuclear  whorls  small,  veiy  obliquely  immersed  in  the  first  of  the  suc- 
ceeding turns,  above  which  the  tilted  edge  of  the  last  volution  only 
projects.  Post-nuclear  whorls  subtabulatedly  shouldered  at  the  sxun- 
mit,  well  rounded,  apparently  marked  by  incremental  lines  only. 
Sutures  strongly  constricted.  Periphery  of  the  last  whorl  somewhat 
inflated,  well  rounded.  Base  short,  well  rounded,  broadly  umbili- 
cated, marked  like  the  spire.  Aperture  moderately  large,  ovate;  pos- 
terior angle  obtuse;  outer  lip  evenly  curved;  inner  lip  sinuous, 
reflected  over,  but  not  adnate  to  the  base,  provided  with  a  strong 
oblique  fold,  which  is  about  one-third  of  the  distance  of  the  length  of 
the  inner  lip  anterior  to  the  insertion  of  the  inner  lip.  Parietal  waU 
covered  witii  a  thick  callus. 

The  type  (Cat.  No.  249904,  U.S.N.M.)  was  collected  by  Mrs.  Bald- 
ridge  at  San  Pedro,  California.  It  has  6  post-nuclear  whorls,  and 
'measures:  Length,  5  mm.;  diameter,  2.7  mm.    The  position  of  the 

unellar  fold  will  distinguish  this  species  at  a  glance  from  all  the 

ir  California  sheUs. 

his  species  follows  Odostomia  (Amaura)  scUura  in  the  key. 
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ODOSTOIOA  (AMAUBA)  OSIPPIAXA,  Mw  Wfdm. 

PlAte  38,  fig.  11. 

Shell  large,  umbilicated,  yellowish-white.  Nuclear  whorls  decol- 
lated. Post-nudear  whorls  decidedly,  slopingly,  tabulatedly  shoul- 
dered at  the  sununit,  otherwise  moderately  rounded;  marked  by  fine 
incremental  lines  and  numerous,  equal  and  equally  spaced,  slender, 
wavy,  spiral  threads,  of  which  6  occur  upon  the  shoulder,  and  about 
40  between  the  shoulder  and  the  suture.  Periphery  and  the  moder- 
ately long  base  of  the  last  whorl  well  rounded,  marked  like  the  spire. 
Aperture  moderately  large,  ear-shaped;  posterior  angle  obtuse; 
inner  lip  moderately  long,  stout,  curved,  somewhat  reflected,  pro- 
vided with  a  strong  fold  a  little  anterior  to  its  insertion;  parietal  wall 
glassed  with  a  thin  callus. 

The  type  (Cat.  No.  211559,  U.SJ^J1.)  was  collected  by  Mr.  Gripp 
at  Nanaimo,  British  Columbia.  It  has  6  post-nudear  whorls  and 
measures:  Length,  7.5  mm.;  diameter,  0.4  mm.  The  fine  spiral  lira- 
tions  differentiate  this  form  from  all  other  umbilicate  Amauraa. 

This  species  follows  Odostomia  (Amaura)  KeUna  in  the  key. 

ODOSTOlilA  (AMAURA)  XLDORAHA,  MW  tpecles. 

Plate  38,  ^.  12. 

Shell  elongate,  conic,  wax-yellow.  (Nuclear  whorls  decollated.) 
Post-nudear  whorls  moderatdy  well  rounded,  slightly  constricted  at 
the  sutures,  feebly  roundly  shouldered  at  the  siunmit,  marked  with 
lines  of  growth  and  very  &ie  spiral  striations.  Periphery  of  the  last 
whorl  well  rounded.  Base  slightly  protracted,  weU  rounded,  very 
narrowly  umbilicated.  Aperture  elongate  ovate;  posterior  angle 
acute;  outer  lip  thin  at  the  edge;  inner  lip  very  oblique,  somewhat 
sinuous,  reflected  over  and  adnate  to  the  base,  provided  with  a  mod- 
erately strong  fold,  a  little  anterior  to  its  insertion;  parietal  wall 
dosed  by  a  very  thin  callus.  ^ . 

The  type  and  another  individual  (Cat.  No.  34246,  U.S.N.M.)  were 
collected  at  Kadiak  Island,  Alaska.  The  type  has  iJie  last  4^  whorls 
remaining,  which  measure:  Length,  9  mm.;  diameter,  4  mm. 

This  species  follows  Odostomia  {Ama/wra)  hrauaei  in  the  key. 

0D08T0MIA  (8CAIAN08T01CA)  BABTLOHXA,  wnr  ipMlM. 

PlAte  38,  fig.  3. 

Shell  elongate-conic,  light  yellowish-brown,  excepting  the  umbilical 
area,  the  extreme  basal  portion  and  the  tip,  which  are  white.  Nudear 
whorls  very  small.  Post-nudear  whorls  flattened,  separated  by  a 
scarcdy  impressed  suture.  On  the  last  three  turns  the  whorls  are 
marked  at  the  periphery  by  an  exceedingly  strong,  acute,  spiral  ked, 
which  is  slightly  bent  downward.  Base  of  the  last  whorl  short,  well 
rounded.  Entire  surface  of  spire  and  base  smooth,  except  for  exceed- 
ingly fine,  incremental  lines.  Aperture  oval;  posterior  angle  acute; 
outer  lip  rendered  } -shaped  by  the  spiral  ked;  inner  lip  dender, 
evenly  curved,  very  slightly  revolute;  parietal  wall  glazed  with  a 
thin  callus. 
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Two  specimens  of  this  species  (Cat.  No.  127542,  U.S.N.M.)  come 
from  San  Hipolito  Point,  Lower  California.  The  type  has  10  post- 
nudear  whorls  and  measures:  Length,  3  mm.;  diameter,  1.2  nmi. 

The  present  species  differs  from  Odostomia  {Scalenostoma)  doieHa 
Dall  and  Bartsch  in  being  much  larger,  much  more  acicular,  and  in 
being  brown  instead  of  translucent. 

I        ,.«___^    

ODOSTOMIA  (UJUDA)  KBLSBTI,  n«w  spedet. 

Plate  38,  figs.  6,  6a. 

Shell  small,  ovate,  bluish-white.  Nuclear  whorls  small,  obliquely 
immersed  in  the  first  of  the  succeeding  turns,  above  which  only  the 
tilted  edge  of  the  last  volution  projects.  Post-nuclear  whorls  mod- 
erately rounded,  narrowly  shouldered  at  the  smnmit,  marked  only  by 
moderately  retractive  lines  of  growth  and  numerous  exceedingly  fine, 
spiral  striations.  Sutures  subchanneled.  Periphery  of  the  last  whorl 
somewhat  inflated,  well  rounded.^  Base  moderately  long,  sloping  evenly 
from  the  periphery  to  the  anterior  extremity,  the  area  about  the 
umbilicus  having  a  pinched-in  effect,  and  is  surrounded  by  a  somewhat 
tumid  area.  Aperture  large,  broadly  oval,  somewhat  flaring  at  the 
anterior  lateral  angle;  posterior  angle  acute;  outer  lip  thin;  inner  lip 
decidedly  curved  and  slightly  revolute;  parietal  wall  covered  with  a 
thick  callus  which  joins  the  callus  of  the  columella  to  the  posterior 
angle  of  the  aperture,  rendering  the  peritreme  complete.  No  fold  is 
visible  on  the  columella.  Operculum  homy,  thin  pauci-spiral, 
concavo-convex,  the  convex  side  being  the  outer. 

Two  specimens  of  this  species  were  collected  at  San  Diego,  Cali- 
fornia. One  of  these,  the  type  (Cat.  No.  211544,  U.S.N.M.),  has  5 
post-nudear  whorls  and  measures:  Length,  2.7  mm.;  diameter,  1.5 
nun.    The  other  specimen  is  ia  Mr.  Kelsey's  collection. 

EXPLANATION  OF  PLATES. 

Plate  35. 

Fig.  1.  Turhomtla  {StfiotmhoniUA)  encella;  type;  4.5  mm.;  p.  2G5. 

The  fine  spiral  striations  have  been  omitted  in  this  figure, 
la.  Nucleus  of  the  same  much  enlarged. 

2.  TurhoniUa  (StrioturboniUa)  dnuona:  type;  6.9  mm.;  p.  266. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 
2a.  Nucleus  of  the  same  much  enlarged. 

3.  Twrh(yniUa  (StrioturboniUa)  coohecma;  type;  6.9  mm.;  p.  266. 

4.  TurboniUa  (Chemnitgia)  darinda;  type;  4.7  mm.;  p.  264. 
4a.  Nucleus  of  the  same  much  enlarged. 

5.  TwrbonUla  {Pyrffolampros)  peso;  type;  6  mm.;  p.  269. 

6.  TurhonUla  (Pyrgolampros)  rinella;  type;  8.5  mm.;  p.  270. 

7.  TurhoniUa  {Pyrgolamproa)  talma;  type;  9  mm.;  p.  267. 

8»  TurhonUla  (StnottarhonUla)  dinora;  type;  9.2  mm.;  p.  264. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 
9.  TurhoniUa  (Pyrgolamprot)  gloriota;  type;  8.3  mm.;  p.  268. 

10.  TurhoniUa  (StrioturboniUa)  bakeri;  type;  8  mm.;  p.  265. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 
10a.  Nucleus  of  the  same  much  enlarged. 

11.  Turb(miUa  (Pyrgolampros)  macouni;  type;  9  mun.;  p.  268. 
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Plate  36. 

Fig.  1.  Odottomia  (ChrytaUida)  diceUa;  tyi)e;  3  mm.;  p.  274. 

2.  Odostomia  (Menedho)  gloriosa;  type;  2.8  mm.;  p.  276. 
2a.  Nucleus  of  the  same  much  enlarged. 

3.  Odostomia  (Chrysallida)  thaUa;  type;  2  mm.;  p.  275. 

4.  Odottomia  (ChrysaUida)  Jieterodncta;  type;  3.2  mm.;  p.  274. 
4a.  Nucleus  of  the  same  much  enlarged. 

5.  TurboniUa  (MormtUa)  aoammorienns;  type;  7.5  mm.;  p.  272. 

6.  OdoHomia  (Beala)  exoolpa;  type;  2  mm.;  p.  273. 
6a.  Nucleus  of  the  same  much  enlarged. 

7.  TurboniUa  (Pyrgiseus)  eaUimene;  type;  7.2  mm.;  p.  271. 

8.  Odostomia  (Menestko)  exciaa;  type;  3.9  mm.;  p.  276. 

9.  TurboniUa  (Pyrgiseus)  grippi;  type;  11  mm.;  p.  270. 
10.  Odostomia  (EvdUa)  oaUiope;  type;  4.2  mm. ;  p.  278. 

10a.  Nucleus  of  the  same  much  enlarged. 

Plate  37. 

Fig.  1.  Odostomia  (Evcdea)  vancouverensis;  type;  4.7  mm.;  p.  280. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 

2.  Odostomia  (Amaura)  subglobosa;  type;  6  mm. ;  p.  286. 

3.  Odostomia  (Evalea)  quadrx;  type;  6.2  mm.;  p.  281. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 

4.  Odostomia  (Evalea)  ealcarella;  type;  3.3  mm.;  p.  279. 

5.  Odostomia  (Evalea)  kypatia;  type;  5.2  mm. ;  p.  282. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 

6.  Odostomia  (Evalea)  youngi;  type;  6.5  nim.;  p.  277. 

7.  Odostomia  (Evalea)  thea;  type;  4.7  mm.;  p.  278. 

8.  Odostomia  (Evalea)  eooleana;  type;  2.3  mm. ;  p.  283. 

The  fine  spiral  btriations  have  been  omitted  in  this  figure. 

9.  Odostomia  (Evalea)  cypria;  type;  4  mm.;  p.  282. 

The  fine  spiral  striiftions  have  been  omitted  in  this  figure. 

Plate  38. 

Fig.  1.  Odostomia  (Evalea)  baldridgess;  type;  5.6  mm.;  p.  284. 
la.  Nucleus  of  the  same  much  enlarged. 

2.  Odostomia  (Evalea)  caUijnene;  type;  3.1  mm.;  p.  281. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 
2a.  Nucleus  of  the  same  much  enlarged. 

3.  Odostomia  (Scalenostoma)  babylonia;  type;  3  mm.;  p.  287. 

4.  Odostomia  (Evalea)  palmm;  type;  1.4  mm.;  p.  285. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 
4a.  Nucleus  of  the  same  much  enlarged. 

5.  Odostomia  (Evalea)  eassandra,  type;  2.5  mm.;  p.  285. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 

6.  Odostomia  (ffeida)  helseyi;  type;  2.7  mm.;  p.  288. 
6a.  Nucleus  of  the  same  much  enlarged. 

7.  Odostomia  (Evalea)  skidegatensis;  type;  3.4  mm.;  p.  284. 

8.  Odostomia  (Evalea)  spreadborougki;  type;  3.8  mm. ;  p.  279. 

9.  Odostomia  (Evalea)  barkleyensis;  type;  3.1  mm.;  p.  283. 

The  fine  spiral  striations  have  been  omitted  in  this  figure. 

10.  Odostomia  (Ajnavra)  helena;  type;  5  mm.;  p.  286. 

11.  Odostomia  (Avruiura)  grippiana;  type;  7.5  mm.;  p.  287. 

12.  Odostomia  (Amavra)  eldorana;  type;  9  mm.;  p.  287. 

13.  Odostomia  (Evalea)  thea;  nucleus  much  enlarged;  p.  278. 
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[SCIENTIFIC  RESULTS  OF  THE  PHILIPPINE  CRUISE  OF  THE  HSHERIES  STEAMER 

"ALBATROSS."  1907-1910.— No.  19.1 

DIAGNOSES  OF  NEW  BAKNACLES  FROM  THE  PHILIPPINE 

ARCHIPELAGO  AND  CHINA  SEA. 


By  Henry  A.  Pilsbry, 

OfihiB  Academy  of  Natural  Sciences  of  Philadelphia. 


The  f oUowing  diagnoses  of  some  new  species  of  Cirripedia  from  the 
ATbdtross  Philippine  cruise  are  published  in  advance  of  the  final 
report  on  the  collection. 

ALBPAS  NAVIGATOR,  new  spedM. 

Type^pecimm.—CBLt.  No.  38698,  U.S.N.M. 

I)fp€4oc(ility. — Nogas  Point,  Panay,  surface,  on  a  large  Disco- 
medusa. 

Capitulum  large,  with  well  calcified,  sharply  defined  scuta,  in  form 
of  a  band  along  the  occludent  margin,  with  a  wide  diverging  ascending 
branch  above.  First  cirrus  with  two  basal  appendages,  the  other 
cirri  with  one,  except  cirri  ii  and  vi,  which  have  none.  Length  of 
capitulum,  30  mm.;  greatest  width  of  capitulum,  24;  length  oi^edim- 
cle,  25;  diameter  of  peduncle  in  middle,  7;  length  of  aperture,  16;  and 
length  of  scutum,  12. 

ALEPAS  SPBCTRUM,  new  Rectos. 

Type-^edmen.—Cht.  No.  38699,  U.S.N.M. 

Type4ocality. — Nogas  Point,  Panay,  surface,  on  Discomedusa. 

The  tunic  of  the  narrow  capitulum  is  excessively  thin,  without  any 
trace  of  scuta  or  other  plates,  thereby  differing  from  all  other  known 
species  of  Alepaa, 

Length  of  capitulum,  12  mm.;  breadth  of  capitulum,  6;  length 
of  peduncle,  6. 

SMUIXJM  HORRIDUM,  new  ^edes. 

Type^pedmen. — Cat.  No.  43467,  U.S.N.M. 

Typ^-locality. — AJhcUrosa  station  5250,  Gulf  of  Davao,  23  fathoms. 

The  capitulum  is  armed  with  15  plates,  those  of  the  lower  whorl 
projecting  horn-like.  It  is  covered  with  a  thick  yellowish  cuticle  in 
which  the  outlines  of  the  plates  are  rather  indistinct.  The  scutum 
is  almost  as  broad  as  long,  acute  above,  faintly  marked  with  growth 
lines.    The  tergum  is  triangular,  with  a  process  appended  on  the 
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occludent  side  of  the  summit,  which  is  therefore  yery  obtuse.  Carina 
straight;  abruptly  bent  at  the  umbo,  which  is  near  the  apex.  Upper 
lateral  plate  yertical,  long,  and  narrow.  Rostrum  small,  projectbg. 
Rostral  and  inframedian  latera  conic,  projecting.  Carinal  latera 
long,  the  upper  end  projecting.  Subcarina  long,  the  apex  project- 
ing. Peduncle  somewhat  shorter  than  the  capitulum,  densely 
covered  with  small  pebble-like  scales,  those  near  the  base  elongated. 
On  the  carinal  side  of  the  peduncle  there  are  two  longitudinal  series 
of  larger,  more  projecting  scales,  and  on  one  side  there  is  another  in- 
distinct series  of  similar  scales. 

Length  of  capitulum,  12  mm.;  basal  width,  11;  length  of  peduncle, 
11. 

This  species  is  somewhat  related  to  S.  scorpio  Auriyillius,  and  espe- 
cially to  8.  poUicipedoidea  Hoek,  but  differs  from  both  in  the  pecul- 
iarly obtuse  summit,  the  rows  of  enlarged  scales  of  the  peduncle,  and 
various  other  characters. 

VERRUCA  ALBATROSSIANA,  mw  ipedei. 

Type-specimen.-^SLt.  No.  43472,  U.S.N.M. 

Type-hcality. — AWatross  station  5447,  east  of  Luzon,  310  fathoms. 

A  species  with  the  movable  valves  parallel  to  the  plane  of  the  base, 
parietal  areas  of  the  waUs  ribbed  vertically,  basal  margin  acute,  fixed 
scutum  without  internal  pit  or  myophore.  Movable  scutum  has  five 
articular  ridges  counting  the  crescentic  ridge,  the  rest  of  the  plate 
being  transversely  grooved  and  finely  striate  longitudinally.  Movable 
tergum  having  four  articular  ribs  and  a  stronger  diagonal  rib.  Apices 
of  fixeti  scutum  and  tergum  contiguous,  a  little  produced.  The 
carina  occupies  much  more  of  the  carino-rostral  wall  than  the  rostrum, 
which  is  higher  and  shorter,  the  apices  of  both  being  marginal. 

Carino-rostral  length  between  apices,  5.8  mm.;  greatest  width, 
5  nun.;  height  of  fixed  tergum,  3.5  mm. 

The  unusual  length  of  the  rostrum  and  fixed  scutum  characterize 
this  species. 

VERRUCA  INTEZTA,  hbw  Rectos. 

Type-specimm.-^2X.  No.  43468,  U.S.N.M. 

Type^ccUHUy. — AUbatross  station  5259,  off  northwestern  Panay, 
312  fathoms.    On  spines  of  echinoids  with  Megalasrna. 

The  barnacle  is  white,  solid,  with  the  opercular  valves  about  parallel 
to  the  plane  of  the  base;  parietal  areas  of  the  plates  of  the  wall 
widely  ribbed. 

Movable  scutum  with  three  articular  and  three  other  ribs,  the  inner 
face  deeply  concave;  movable  tergum  with  two  articular  and  a  strong 
diagonal  rib,  the  rest  of  the  plate  transversely  grooved.  Fixed 
scutum  and  tergum  having  rather  long,  recurved  beaks.  Carina  and 
rostrum  interlocking  with  numerous  teeth,  the  upper  rib  and  tooth 
of  the  carina  much  longer  than  the  others;  beak  of  carina  somewhat 
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produced.  Rostrum  having  the  beak  removed  some  distance  from 
the  scutal  border,  the  intervening  area  radially  ribbed,  'the  ribs  ter- 
minating on  the  scutal  border,  where  they  interlock  with  those  of  the 
scutum;  basal  edges  of  the  plates  of  the  wall  thin  and  simple.  There 
is  no  myophore  in  the  fixed  scutum. 

Greatest  carino-rostral  length,  7.5  mm.;  breadth,  5.4  mm.;  height 
of  fixed  tergum,  4  mm. 

This  is  a  very  distinct  species,  by  reason  of  the  shape  of  the  rostrum, 
in  which  the  summit  stands  remote  from  the  scutal  margin  as  in 
V.  nexa  and  V.  JccsJileri. 

PACHTUISMA  DARWUOAIIUM,  o«w  Rectos. 

Type^specimen. — Cat.  No.  43465,  U.S.N.M. 

Type4ocdlity. — AVxUross  station  5168,  Sulu  Archipelago,  Tawi 
Tawi  group,  80  fathoms. 

A  species  living  upon  and  partly  embedded  in  a  hard  sponge. 
WaUs  solid,  base  wholly  membraneous.  The  walls  form  a  low  cone, 
with  rather  large,  deeply  toothed  aperture  and  are  dull  red,  fading 
toward  the  rostrum,  which  is  pale  or  whitish.  The  plates  are  strong, 
with  the  parietes  smooth  except  for  a  fine  rugosity;  the  alse  broad, 
regularly  striate  vertically,  with  oblique,  minutely  crenulate  summits. 
The  scutum  is  half  as  wide  as  long,  convex  externally,  with  sculpture 
of  crowded,  strongly  crinkled  growth  ridges.  Internally  there  is  a 
low  articular  ridge  and  no  adductor  ridge.  The  tergum  is  triangular, 
without  a  spur,  striate  longitudinally  on  the  carinal  half,  having  a 
low,  rounded  rib,  bounded  by  depressions  on  the  scutal  half.  Inter- 
nally there  is  a  high,  short  articular  ridge,  and  irregular  crests  for  the 
depressor  muscles,  projecting  in  jagged  teeth  below  the  margin. 

Greatest  diameter  of  the  wall,  18  to  20^  mm. 

Strikingly  unlike  all  known  species  in  the  sculpture  of  the  scutum 
and  the  shape  of  the  tergum. 

PachylasTna  darwinianum  agrees  with  P.  gigarUeum  (Philippi),  P. 
criTundophilum  Pilsbry,  and  P.  chinsnse,  new  species,  in  having  con- 
spicuous alee  on  the  carina,  carino-lateral  and  medio-lateral  plates, 
thereby  differing  from  P.  aufuntiacum  Darwin,  in  which  the  carino- 
lateral  and  medio-lateral  plates  unite  in  a  simple,  linear  suture.  It 
differs  from  all  other  known  species,  except  P.  cnnaidophilum,  by 
having  thd  base  wholly  membraneous. 

The  species  of  Pachylasma  now  known  are  very  distinct  from  one 
another.  So  far  as  we  know,  all  are  local  in  distribution,  and  appaiv 
ently  rare.  P.  darvAnianum  is  known  by  several  specimens  cut  out 
of  a  very  dense,  haxd  sponge. 

PACHTLASaCA  CHDISNSB,  hbw  Rectos. 

Type-specimen. — Cat.  No,  43471,  U.S.N.M. 

I^pe-localiiy.— Albatross  station  5301,  latitude  20""  37'  N.;  longi- 
tude 115^  43'  E.,  China  Sea,  near  Hongkong,  in  208  fathoms,  on  the 
scutum  of  a  living  ScalpeiUum  steamiii. 
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Base  calcareous,  very  thin  in  the  center,  thicker  and  solid  toward 
the  edges.  Plates  of  the  waUs  solid,  without  radii.  The  plates  are 
white,  clouded  with  pink  near  the  summits  of  the  side-plates  and 
carina,  the  parietes  covered  with  a  very  thin  yellowish  cuticle;  oper- 
cular plates  yellow,  pinkish  toward  their  apices.  The  orifice  is  lai*ge, 
piriform,  toothed;  the  alsd  have  arched,  minutely  serrate  upper  edges. 
The  sheath  is  very  short,  and  its  lower  edge  does  not  overhang. 
Rostrum  and  rostral  latera  separated  by  inconspicuous  linear  sutures. 
Scutiun  narrow,  its  greatest  width  less  than  half  the  length,  convex 
outside,  with  sculpture  of  smooth,  wide,  and  even  growth  ridges  parted 
by  deep,  narrow  grooves.  The  articular  ridge  is  very  low,  and  there 
is  no  adductor  ridge.  The  tergum  has  an  extremely  short  spur  and 
no  trace  of  a  longitudinal  fiurow.  There  is  a  high  articular  ridge, 
and  a  series  of  short  teeth  in  place  of  the  depressor  muscle  crests. 

Greatest  diameter  of  base,  16.5  mm.;  height  of  carina,  13.6  mm. 

ACA8TA  PBCrUilPBS,  new  fpedet. 

Typespedmen.— Cat.  No.  43473,  U.S,N.M. 

Thfj^^ocality. — Albatross  station  5276,  near  Malavatuan  Island, 
off  southern  Luzon,  18  fathoms. 

The  barnacle  has  a  deep  base,  rather  weakly  striate.  The  plates 
of  the  wall  are  inflected  above,  with  sculpture  of  prickly  longitudinal 
threads.  Paries  of  carina-lateral  plate  reaching  to  the  base,  but 
extremely  narrow,  about  one-seventh  as  wide  as  the  rostro-lateral; 
radii  and  alsd  quite  narrow.  There  are  narrow  but  distinct  slits 
bridged  by  membrane  between  the  bases  of  the  plates.  Scutum 
regularly  sculptured  with  ridges  of  growth,  the  basal  margin  approach- 
ing the  occludent  margin  in  length.  Tergiun  very  short,  with  can- 
cellated external  sculpture  and  an  extremely  short  spur,  about  one- 
third  the  width  of  the  basal  margin. 

Length  of  walls  and  base,  8  mm. ;  carino-rostral  diameter,  6.2  mm. 

ACASTA  miOPOBfA,  new  Rectos. 

Type-spedmen.—Ceit.  No.  43466,  U.S.NJif. 

Type-locality. — Albatross  station  5254,  Gulf  of  Davao,  Mndanao, 
21  fathoms. 

Walls  white.  Base  deeply  bowl-shaped ;  parietes  of  carina-lateral 
plate  more  than  half  as  wide  as  rostro-lateral;  no  aperture^  between 
the  bases  of  the  wall-plates,  which  do  not  converge  upward.  Scutiun 
strongly  striate  longitudinally,  with  a  carina  marking  off  the  occludent 
third,  which  protrudes  as  a  rounded  lobe  or  scutal  spur  beyond  the 
rest  of  the  lower  outline.  Tergum  having  a  short  triangular  spur 
united  with  the  adjacent  border  of  the  plate. 

Greatest  diameter  of  the  wall,  7.2  mm. 

Readily  known  by  the  peculiar  opercular  plates. 


A  SECOND  METEORIC  FIND  FROM  SCOTT  COUNTY, 

KANSAS. 


By  George  P.  Mebbill, 

Head  Curator  of  Otology ^  United  States  National  Museum, 


Those  conversant  with  the  literature  wiU  perhaps  remember  that 
in  connection  with  the  description  of  a  new  meteorite  from  Modoc, 
Kansas,  some  years  ago  ^  I  appended  a  brief  note  descriptive  of  a 
small  stone  (135  grams)  forwarded  by  Mr.  J.  T.  Freed,  which  I 
relegated  provisionally  to  the  Jerome  fall  of  1898.  This  was 
acknowledgedly  open  to  question;  there  was  no  question,  however, 
but  that  it  formed  no  part  of  the  Modoc  fall  then  imder  considera- 
tion, and  the  occurrence  was  sufficiently  interesting  to  cause  Mr.  John 
T.  Freed  (son  of  Mr.  J.  K.  Freed,  finder  of  the  Modoc  stone)  to  search 
for  more  material.  As  a  result  there  was  received  from  him  in  Novem- 
ber, 1911,  the  fragment  shown  in  plate  39,  fig.  1,  accompanied  by  the 
statement  that  it  was  foimd  on  a  quarter  section  adjoining  the  one 
where  was  found  the  largest  stone  of  1906;  or,  more  exactly,  about 
the  middle  of  section  8,  township  18,  range  33  southwest. 

The  stone  as  received  is  plainly  a  fragment,  roughly  wedge-shaped, 
showing  on  the  lower  surface  (pi.  39,  fig.  1 )  a  fracture  so  recent  in  the 
coiu^e  of  its  flight  as  to  be  scarcely  coated  by  a  fused  crust.  Other 
surfaces  show  the  usual  crust  though  obscured  by  oxidation,  the 
entire  stone  being  of  a  rusty  ocherous  brown  color.  As  figured  it 
weighed  a  scant  1,900  grams.  The  maximum  dimensions  were  140 
mm.  by  130  mm.  by  65  mm.,  thinning  out  to  not  more  than  10  mm.  at 
the  top.  The  exterior  features  of  the  stone,  as  well  as  a  polished 
surface,  are  somewhat  similar  to  those  of  a  recently  foimd  but  yet 
undescribed  stone  from  CuUison  in  Pratt  Coimty,  and  it  was  thought 
at  first  there  might  be  some  connection  between  the  two.  Further 
study  has,  however,  convinced  me  of  a  lack  of  identity,  both  in  min- 
eral composition  and  in  structure. 

The  stone  is  chondritic,  but  chondrules  of  such  size  as  to  be  evident 
on  a  polished  surface  are  rare,  of  a  green  color,  and  firmly  embedded 
in  the  dense  greenish  black  fragmental  groimd.    The  microscopic 

1  Amer.  JooriL  Sd.,  toL  22,  Maj,  1906. 
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forms  are  largely  fragmental  and  of  the  usual  olivine-pyroxene  type, 
the  pyroxenes  being  both  the  monoclinic  and  orthorhombic  varieties. 
The  coloiless  limpid  interstitial  mineral  occurring  in  the  Modoc  stone 
and  there  assumed  to  be  a  feldspar,  is  here  quite  lacking,  and  nothing 
that  could  with  certainty  be  identified  as  a  feldspar  was  observed. 
Occasionally  polysynthetically  twinned  forms  were  met  with  which, 
while  suggestive  of  a  plagioclase,  were,  from  their  lack  of  limpidity 
and  high  polarization  colors,  assumed  to  be  pyroxene,  as  usual.  The 
metallic  iron  and  iron  sulphide  are  very  evenly  and  abundantly  dis- 
seminated throughout  the  mass  of  the  stone  in  sizes  rarely  above  one 
or  two  miUimeters  in  diameter.  Compared  with  other  stones  from  the 
same  State  it  is  a  trifle  coarser  in  texture  and  of  a  more  greenish  color 
than  that  of  Oakley;  more  compact  and  darker  in  color  than  that  of 
Ness  County.  It  more  closely  resembles  both  in  color  and  textiure  a 
stone  in  the  U.  S.  National  Museum  collections,  from  Cullison,  Pratt 
Coimty,  in  the  south-central  part  of  the  State,  but  more  than  100 
miles  distant.  Of  foreign  stones  it  more  closely  resembles  that  of 
Gilgoin  Station,  New  South  Wales,  than  any  others  of  the  National 
Museum  collection. 

Should  this,  as  is  now  apparent,  prove  to  be  an  independent  fall  it, 
together  with  that  of  CiiUison,  above  noted,  will  make  17  to  be 
credited  to  Kansas.  Inasmuch  as  I  designated  the  find  of  1906  as 
the  Modoc  meteorite,  it  will  perhaps  be  best  that  this  second  find  be 
known  simply  as  the  Scott  City  stone,  the  two  individuals  thus  far 
known  weighing  respectively  135  and  1,900  grams.  From  the  slightly 
glazed  character  of  the  fractiure  above  alluded  to  it  seems  not  at  all 
improbable  that  more  material  may  yet  be  foimd. 

A  fragment  of  this  stone,  weighing  175  grams  only,  is  in  the  collec- 
tion of  the  National  Museum  (Cat.  No.  429),  the  main  mass  still 
remaining  in  the  possession  of  Mr.  John  T.  Freed,  of  Scott  City. 


PROCEEOINQS,  V< 


The  Scott  City,  Kansas,  Meteohite. 
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BASED  ON  THE  PYRAMIDEL- 
WEST  COAST  OF  AMERICA. 


JL  Babtsch, 

Miuhs,  United  States  Natvmal  Mtueum, 
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FAUNAL  PROVINCES  OF  WEST 
AMERICA. 
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Faunal  Provinces  of  West  America. 

For  explanation  of  map  see  page  299. 
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A  ZOOGEOGRAPHIC  STUDY  BASED  ON  THE  PYRAMIDEL- 
LID  MOLLUSKS  OF  THE  WEST  COAST  OF  AMERICA. 


By  Paul  Babtsoh, 

Aitutant  Curator,  Division  of  Molhtaks,  United  States  National  Mtueum. 


INTRODUCTION. 

In  this  paper  I  have  considered  all  the  available  data  relating  to 
the  distribution  of  the  recent  west  American  species  of  this  family 
described  in  Bulletin  68  of  the  United  States  National  Museum 
and  the  additional  forms  described  in  the  supplemental  paper  pub- 
lished in  these  Proceedings,  volume  42,  page  261,  1912.  There  have 
also  been  included  here  notes  on  specimens  from  the  west  coast  of 
America,  which  have  been  determined  for  various  institutions  and 
individuals  since  the  publication  of  that  monograph.  The  disposition 
of  this  material  is  mentioned  under  each  reference  in  the  present 
paper,  and  I  may  say  here  that  I  wish  to  extend  grateful  thanks  to  all 
correspondents  and  institutions  mentioned  in  Bulletin  68  and  in  the 
.  supplemental  paper,  for  it  is  almost  entirely  due  to  their  cooperation 
that  the  present  study  has  been  made  possible.  I  wish  also  to 
express  my  sincere  appreciation  and  thanks  to  Dr.  William  H.  Dall, 
honorary  curator  of  the  Division  of  MoUusks,  for  lending  a  patient 
ear  to  my  troubles  and  giving  kindly  counsel  during  the  years  that 
I  have  been  at  work  upon  this  group. 

In  the  preparation  of  this  manuscript  a  card  was  prepared  for 
each  species,  on  which  has  been  noted  the  number  of  specimens 
examined,  the  locaUty  from  which  they  were  obtained,  depth  in 
fathoms,  bottom  temperature,  and  disposition  of  material,  the  last 
subdivided  into  two  columns,  one  citing  the  catalogue  number, 
the  other  the  collection  in  which  the  material  occurs.  It  would  have 
been  desirable  to  add  the  salinity  and  the  physiographic  conditions 
of  each  station,  but  unfortunately  few  data  are  available  on  these 
points.     I  have  noted  them  wherever  they  were  to  be  had. 

These  specific  cards  f  aU  readily  into  a  series  of  zoogeographic  divi- 
sions,  which  in  turn  can  be  easily  grouped  to  correspond  with  the 
great  provinces  outlined  by  S.  P.  Woodward,  Manual  of  Mollusca, 
London,  1851-1856,  pages  355  and  372  to  377,  and  later  more  fully 
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discussed  by  Doctor  Dall*  in  Fur  Seals  and  Ftu*  Seal  Islands  of  the 
North  Pacific,  part  3,  1899,  page  539,  and  in  the  Proceedings  of  the 
United  States  National  Museum,  volume  37,  1909,  pages  185  to  191. 

I  would  however,  on  the  basis  of  the  present  study,  suggest  a  slight 
rearrangement  of  the  subdivisions  (faunal  areas)  which  the  larger 
provinces  have  been  held  to  contain  in  the  past,  namely,  I  would 
retain  five  primary  provinces,  using  for  them  the  terms  Abctig,  North 
Temperate,  Tropic,  South  Temperate,  and  Antarctic. 

In  the  first,  the  Arctic,  I  would  include  the  Arctic  in  the  restricted 
sense  and  the  Aleutic  of  the  present  paper.  These  two  correspond 
to  the  Arctic  and  Boreal  of  the  east  Atlantic.  In  the  Arctic 
in  the  restricted  sense  there  are  4  species  belonging  2  each  to  the 
subgenera  Evalea  and  Amaura.  In  the  Aleutic  these  two  sub- 
genera are  found  containing  15  out  of  the  19  species  pecuUar  to  it, 
the  remainder  comiprising  a  single  species  of  Menestho,  1  of  Siriotur- 
ianiUa,  and  2  of  Pyrgolampros,  the  last  named  subgenus  being 
practically  confined  to  the  North  Temperate  province  which  harbors 
23  out  of  the  26  species. 

The  North  Temperate  should  embrace  the  Oregonic  and  Cal- 
iFORNic  faunal  areas  which  correspond  to  the  Celtic  and  LusriAN- 
IAN  of  the  east  Atlantic.  In  this  province  there  is  as  a  leading 
feature  the  subgenus  Pyrgolampros,  only  1  species  of  which  is 
known  in  the  Tropic  province  while  2  only  are  found  in  the 
Arctic.  The  subgenus  Mormula  is  also  quite  characteristic;  2  out 
of  14  are  found  in  the  Tropic,  and  none  are  known  from  the  Arctic 
province.  The  subgenus  Ivara  is  entirely  confined  to  this  province, 
and  Careliopsis  and  Salassiella  are  known  from  the  Califomic 
faunal  area  only.  Evalea  finds  its  greatest  development  here,  being 
represented  by  49  of  the  64  species  known  from  the  entire  west  coast. 

The  Tropic  province  should  embrace  the  Mazatlanic,  the  Pan- 
AMic  and  Galapaqanic,  corresponding  to  the  West  African  of  the 
east  Atlantic.  In  this  we  find  the  following  subgenera  peculiar 
to  the  region,  Pyramidella,  Pharddella,  Asmunda,  Lyeacme,  SdlMSva^ 
PyrffyMna,  HMra,  and  Odostomia.  The  rather  large  subgenus 
Amaura  is  entirely  unrepresented  and  Pyrgolampros  has  but  a  single 
representative. 

From  the  South  Tempests  province,  corresponding  to  the  South 
African  of  the  east  Atlantic,  we  have  but  4  representatives,  3  of 
which  belong  to  the  subgenus  Pyrgiscus  which  ranges  over  the 
North  Temperate  and  also  the  I^opic,  and  one  of  the  subgenus 
Menestho,  which  has  an  equally  extensive  distribution. 

The  Antarctic  Pyramidellid  fauna  is  unknown  at  present,  but 
judging  from  the  currents,  one  notes  that  2  faunal  areas  are 
indicated  in  the  Antarctic  province;  one,  the  Magellanic,  corre- 
sponding to  the  Aleutic  of  the  northern  hemisphere  covering  the 
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region  between  Chiloe  Island  and  the  Strait  of  Magellan,  the  other, 
the  Antabotio,  in  the  restricted  sense,  corresponding  to  the  Abctio, 
in  the  restricted  sense,  of  the  northern  hemisphere,  covering  the 
South  Shetlands  and  the  territory  to  the  south  of  them. 

The  present  study  is  the  fibrst  actual  tabulation  of  the  distribu- 
tion of  a  large  family  of  mollusks  which  has  been  imdertaken  for  the 
region  under  discussion  and  marks  well  the  various  subdivisions  of 
the  larger  provinces  into  which  the  continental  shelf  fauna  of  the 
west  coast  of  America  is  divided.     (See  map,  Plate  40.) 

They  may  be  defined  as  follows: 

(1)  ARCTIC. 

This  extends  from  the  summer  limit  south  to  the  winter  limit  of 
the  pack  ice,  i.  e.,  from  the  Sea-Horse  Islands  south  to  Hagemeister 
Island.  This  region  is  characterized  by  4  species  belonging  t(T  2 
subgenera.     (See  first  column  of  the  summary.) 

(2)  ALEVTIC. 

This  embraces  the  Aleutian  Islands,  the  Alaskan  Peninsula,  and 
the  main  coast  of  Alaska  with  their  adjacent  islands  south  of  Sitka, 
and  probably  the  inland  straits  south  to  Dixon  Entrance.  This 
region  is  characterized  by  19  species  belonging  to  5  subgenera;  two 
additional  species  are  common  to  this  and  the  next  area.  (See  sec- 
ond column  of  summary.) 

(3)  OBEOONia 

This  faunal  area  extends  from  Sitka,  Alaska,  south  to  Point  Con- 
ception, California,  and  probably  south  on  the  outside  of  San  Miguel, 
Santa  Rosa,  and  San  Nicholas,  and  San  Gemente  Islands.  It  is 
characterized  by  70  species  belongiog  to  14  subgenera.  Eleven  addi- 
tional species  extend  over  this  and  the  next  area.  (See  third  col- 
umn of  summary.) 

(4)  CALIFOBNia 

This  extends  from  Point  Conception,  California,  south  to  Cape  St. 
Lucas,  Lower  California.  It  is  characterized  by  164  species  belong- 
ing to  27  subgenera.  Two  species  are  common  to  this  and  the  next 
area.     (See  fourth  column  of  summary.) 

(5)  MAZATLANIC, 

This  extends  from  Cape  St.  Lucas,  south  to  Acajutla,  Guatemala. 
It  is  characterized  by  76  species  belonging  to  26  subgenera.  No  species 
are  common  to  this  and  the  next  area.    (See  fifth  column  of  summary . ) 

(6)  P ANA  MIC. 

This  area  extends  from  Acajutla  south  perhaps  to  Aguja  Point, 
Peru.  It  is  characterized  by  46  species,  belonging  to  19  subgenera. 
(See  sixth  column  of  summary.) 

(7)  OALAPAOANIC. 

The  fauna  of  these  islands,  though  small,  is  absolutely  distinct 
and  denotes  a  separate  area.  It  consists  of  6  species  belonging  to 
5  subgenera.    (See  seventh  column  of  summaiy.) 
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The  Pyramidellid  material  from  the  west  coast  of  South  America 
south  of  Aguja  Point,  Peru,  is  exceedingly  scant,  too  much  so  to 
permit  of  any  definite  mapping  of  f  aunal  areas  based  upon  this  group 
alone,  but  if  we  apply  the  same  factors  which  are  found  to  hold  in 
the  northern  hemisphere,  we  can  say  that  one  area  (8)  the  Peruvic, 
extends  from  Point  Aguja,  Peru,  south  to  Chiloe  Island,  Chile.  An- 
other (9),  the  Magellanic,  extends  from  Chiloe  Island  to  the  Strait 
of  Magellan,  and  a  third  (10),  the  Antarctic,  probably  covers  the 
South  Shetlands,  extending  from  there  southwards. 

The  faunal  areas  here  listed  show  a  remarkable  coincidence  with 
the  ocean  currents  in  the  region  under  discussion,  which  demands 
consideration. 

First  of  all,  it  should  be  borne  in  mind  that  probably  all  the  mem- 
bers of  this  family  are  free  swimming  during  their  early  stages, 
which  would  render  them  subject  to  being  carried  by  the  ocean  cur- 
rents. Their  future  success  in  life  after  passing  the  free-swimming 
stage  would  depend  upon  finding  a  suitable  habitat  for  their  sub- 
sequent existence — a  habitat  which  would  embrace  all  the  necessary 
conditions  of  topography,  temperature,  salinity,  and  food  supply. 
It  seems  quite  reasonable  to  suppose,  and  the  insufficient  data  at 
hand  indicate,  that  the  coasts  washed  by  the  great  ocean  currents 
have  in  the  main  a  corresponding  imiformity  of  temperature,  salin- 
ity, and  food  supply  (plankton),  the  chief  factors  in  the  environ- 
ment of  marine  animals.  It  therefore  seems  most  reasonable  to 
assimie  that  it  is  due  to  the  domination  of  these  factors  by  the  cur- 
rents that  we  find  the  parallelism  or  coextensiveness  of  ocean  cur- 
rents and  the  faunal  areas. 

In  the  North  Pacific  we  have  the  Kuro  Siwo  or  Japan  current, 
which  on  reaching  our  coast  splits,  the  north  deflection  sweeping 
the  shores  of  Alaska  and  the  Aleutian  Islands,  marking  the  Aleutic 
faunal  area,  while  the  south  deflection  sweeps  southward  along  the 
coast  of  Washington,  Oregon,  and  California,  as  far  as  Point  Concep- 
tion, where  the  greater  part  is  deflected  seaward,  probably  sweep- 
ing the  outside  of  San  Miguel,  Santa  Rosa,  San  Nicholas,  and  San 
demente  Islands,  thus  outlining  the  Oregonic  faunal  area. 

A  weak  continuation  of  the  main  current  passes  southward  along 
the  coast  of  California  from  Point  Conception  to  Cape  St.  Lucas, 
Lower  California,  where  it  is  deflected  seaward,  thus  covering  the 
faunal  area  designated  as  Califomic. 

The  equatorial  current  strikes  the  Central  American  coast  about 
Acajutla  and  passes  northward  into  the  Gulf  of  California,  turning 
westward  at  Cape  St.  Lucas.    This  maps  the  Mazatlanic  faunal  area. 

The  region  between  Acajutla  and  Point  Aguja,  Peru,  appears  to  be 
free  from  any  large  ocean  ciurents  and  represents  the  Panamic 
faunal  area. 
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The  South  Pacific  or  Peruvian  current  strikes  the  South  American 
shores  about  Chiloe  Island,  Chile,  a  part  being  deflected  northward 
along  the  shores  to  Point  Aguja,  Peru,  where  it  is  deflected  toward 
the  Galapagos  Islands.  This  may  be  considered  as  marking  the 
Peruvic  f  aunal  area,  though  little  is  known  of  its  PyramideUid  f  aima. 

Another  part  is  deflected  southward  and  sweeps  the  coast  of  South 
America  from  Chiloe  Island  to  the  Strait  of  Magellan.  This  maps 
the  Magellanic  f  aunal  area. 

The  South  Shetland  Islands  and  the  territory  to  the  south  may  be 
considered  as  embracing  the  Antarctic  faunal  area  in  the  restricted 
sense. 

GEOGRAPHIC  TABLES. 

These  tables  are  based  upon  the  specific  cards,  showing  the  geo- 
graphic range  of  each  species.  A  0  is  used  to  denote  its  presence  in 
a  faunal  area';  when,  a  species  extends  over  more  than  one  faimal 
area,  the  0  will  appear  in  all  the  coliunns  covered  by  its  range.  Sub- 
species are  given  the  same  rank  as  species  in  the  plotting  of  these 
tables. 
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Gtograpkie  tahlu — Continued. 
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Oeographic  ttMeB — Continued 

SUMMARY. 

I. 

Genera  and  subgenera. 
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^  The  numbers  placed  on  the  lines  dividing  the  faunal  columns  indicate  the  number  of  species  oommon 
to  two  adjacent  areas. 

DISTRIBUTION  OF  SPECIES. 

In  this  list  I  have  cited  under  each  species  all  the  available  infor- 
mation in  the  following  sequence:  LocaUty  from  which  the  material 
was  obtained  including  station  number,  depth  in  fathoms,  character 
of  bottom,  bottom  temperature,  salinity,  number  of  specimens,  and 
disposition  of  material  examined. 

PYRAMTDRU.A.  (PYRAMmBLLA)  BAIRDI  DtU  and  Bartsch. 

Gulf  of  California:  1  specimen,  type.    Cat.  No.  73932,  U.S.N .M. 

PYRAMmBLLA  (VOLUSPA)  AURICOBSA  DaU. 

Gulf  of  California:  3  specimeuB  (l«type).    Cat.  No.  32268,  U.S.N.M. 
MftZAtlan,  Mexico:  1  specimen.    Cat.  No.  168681,  U.S.N.M. 
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PTRAIODBLLA  (VOLUSPA)  CBRROSANA  Dall  and  Bartwh. 

Cerros  Island,  Lower  California:  1  specimen,  type.    Cat.  No.  6332,  U.S.N.M. 

PTRAMIDBLLA  (LON OCHABUS)  ADAMSI  Caipeatsr. 

Monterey,  Cal.:  1  specimen.    Cat.  No.  206854,  U.S.N.M. 

Off  Santa  Rosa  Island,  Cal.:  U.S.B.F.  station  2901,  48  fathoms,  gray  sand  and 

mud  bottom.    Bottom  temperature  55.1^.    1  specimen.    Cat.   No.   194465, 

U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  56764,  U.S.N.M. 

7  specimens.  Cat.  No.  46469,  U.S.N.M. 

1  specimen.    Cat.  No.  109367.  U.S.N.M. 

3  specimens.  Eelsey  collection.    4  fathonui. 
Scammon  Lagoon,  Lower  California:  2  specimens.    Kelsey  collection. 

3  specimens.    Cat.  No.  105558,  U.S.N.M. 
La  Paz,  Lower  California:  1  specimen.    Cat.  No.  34171,  U.S.N.M. 

1  specimen.    Cat.  No.  11866,  U.S.N.M. 
Gulf  of  California:  2  specimens.    Cat.  No.  46468,  U.S.N.M. 

PTRAIODBLLA  (LONOCHABUS)  BXCOLOR  Mcnlm. 

Guacamayo,  Mexico:  1  specimen.    Cat.  No.  13522,  U.S.N.M. 

PTRAMIDBLLA  (LONOCHABUS)  MBXICANA  DaU  and  Barlaeli. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  56764,  U.S.N.M. 
Scammon  Lagoon,   Lower    California:  1   specimen,   type.    Cat.   No.   105558, 

U.S.N.M. 

PTRABODBLLA  (LONOCHABUS)  CONICA  C.  B.  Adama. 

Panama  Bay:  1  specimen,  type.    Amherst  College  collection. 

PTRAMIDBLLA  (LONOCHABUS)  MAZATLANICA  DaU  and  BaxtiCll. 
San  Diego,  Cal.:  2  specimens.  Cat.  No.  46477,  U.S.N.M. 
on  San  Diego,  Cal.:  U.S.B.F.  station -3566,  3  fathoms,  fine  sand  and  black  shell 

bottom.    1  specimen.    Cat.  No.  206855,  U.S.N.M. 
Gulf  of  California:  1  specimen.    Cat.  No.  46468,  U.S.N.M. 
Off  Cape  Tepoca,  Mexico:  U.S.B.F.  station  3019,  14  fathoms,  black  sand  and 

broken  shell  bottom,  bottom  temperature  66^.    1  specimen,  type.    Cat.  No. 

162714,  U.S.N.M. 

PTRAMIDBLLA  (PHARCIDBLLA)  HA8TATA  A.  Adama. 

Acapulco,  Mexico:  3  specimens  (1  figured).    Cat.  No.  59321,  U.S.N.M. 
X  (?)  2  specimens.    Zoological  Museum  of  Berlin. 

PTRAMIDBLLA  (PHARCIDBLLA)  PANAMBN8IS  DaU  and  Baitacli. 

Panama  Bay:  U.S.B.F.  station   2805,  51.5   ^thorns,   green  mud  bottom.    2 
specimens  (1— type).    Cat.  No.  122792,  U.S.N.M. 

PTRAMIDBLLA  (PHARCIDBLLA)  MOPf  ATI  DaU  and  Baitadi. 

Japan  (?):  1  specimen.    Paetel  collection,  Berlin  Museum. 
Acapulco,  Mexico:  1  specimen,  type*.    ?  collection. 

PTRAMIDBLLA  (PHARCIDBLLA)  ACHATBS  Ooold. 

Gulf  of  Mexico:  1  specimen,  typo.    Cat.  No.  43  (288-A.3111),  State  Museum,  N.  Y. 
Maaatlan,  Mexico:  1  specimen.    Cat.  No.  57^70,  Acad.  Nat.  Sci.  Philadelphia,  Pa. 

TURBONILLA  (TURBONILLA)  OILU  DaU  and  BaitKli. 

Off  Catalina  Island,  Cal.:  Univ.  of  (^al.  station  30.     1  specimen.    Univ.  of  Cal. 

collection. 
San  Diego,  Cal.:  Univ.  of  Cal.  station  47.    3  specimens.    Univ.  of  Cal.  collection. 

2  specimens  (l=type).    Cat.  No.  163009,  U.S.N.M. 

TURBONILLA  (TURBONILLA)  OILU  DBLMONTBN8IS  DaU  and  Bartadi. 

Del  Monte,  Monterey,  Cal.:  1  specimen,  type.    12  fathoms.    Cat.  No.  195921} 
U.8.N.M. 
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TURBONILLA  (TURBONHXA)  CBimiOTA  DaU  and  Bntfcta. 

Panama:  1  epecimen,  type.    Cat.  No.  219,  Amhent  College. 

TT7RBONILLA  (TT7RB01VILLA)  IMA  DiU  and  Bartach. 

Gulf  of  Panama:  U.  S.  B.  F.  station  3392,  12-70  fathoms,  hard  bottom,  bottom 
temperature,  36.4^.    1  specimen,  type.    Cat.  No.  123025,  U.S.N.M. 

TUBBONILLA  (TURBONILLA)  DIBOBNSIS  DaU  and  Baitscb. 

San  Pedro,  Cal.:  17  specimens.    Cat.  No.  163217,  U.S.N.M. 

20  specimens.    Oldroyd  collection. 
San  Biego,  Cal.:  1  specimen,  type.    Cat.  No.  130316,  U.S.N.M. 

2  specimens.    Cat.  No.  10916,  U.S.N.M. 

7  specimens.    Cat.  No.  195334,  U.S.N.M. 

22  specimens.    Baker  collection. 

2  specimens.    12-^  fathoms.    Baker  collection. 
Off  San  Biego,  Cal.:  3  specimens.    Univ.  of  Cal.  collection. 

TURBONILLA  (TURBONILLA)  ACRA  DaU  and  Bartadi. 

Off  Catalina  Island,  Cal.:  1  specimen,  type.    Cat.  No.  206848,  U.S.N.M. 

TURBONILLA  (TURBONILLA^  PROLONOATA  Caipentor. 

Mazatlan,  Mexico:  1  specimen,  type.    Tablet  1995,  Liverpool  collection,  Britifih 
Museimi. 

TURBONILLA  (TURBONILLA)  LUCANA  DaU  and  Bartach. 

Cape  St.  Lucas,  Lower  California:  1  specimen,  type.    Cat.  No.  4103,  U.S.N.M. 

TURBONILLA  (CHBMNITZIA)  HYPOUSPA  DaU  and  Bartach. 

Off  CataUna  Island,  Cal. :  Univ.  of  Cal.  station  32.    1  specimen.    Cat.  No.  205940, 

U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Univ.  of  Cal.  collection. 

1  specimen.    12-30  fothoms.    Baker  collection. 
Off  San  Di^o,  Cal.:  Univ.  of  Cal.  stations  47  and  73.    2  specimens.    Univ.  of 

Cal.  collection. 
Univ.  of  Cal.  station  43.    2  specimens,  cotypes.    Cat.  No. 

206861,  U.8.N.M. 
Univ.  of  Cal.  station  43.    1  specimen.    Cat.  No.  206852, 
U.S.N.M. 

TURBONILLA  (CHBMNITZIA?)  OABBIANA  Ooopar. 

Habitat,  Monterey,  Cal.:  1  specimen.    CaUfomia  Geological  Survey. 

TURBONILLA  (CHBMNITZIA)  ABPTNOTA  DaU  and  Bartach. 

San  Pedro,  Cal. :  3  specimens.    Cat.  No.  163242,  U.S.N.M. 

Off  San  Martin  Island,  Lower  California:  1  specimen,  type.    30  fathoms.    Cat. 

No.  162443,  U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Gripp  collection. 
Outside  of  kelp,  off  San  Diego  Harbor,  Cal. :  1  specimen.    16-20  fathoms.    Gripp 

collection. 

TURBONILLA  (CHBMNITZIA)  IffURICATA  Caxpentar. 

Mazatlan,  Mexico:  2  specimens  (l=type).    Tablet  1993,  Liverpool  collection, 
British  Museum. 

TT7RBONILLA  (CHBMNITZIA)  SANTAROSANA  DaU  and  Bartach. 

Off  Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2902,  53  fathoms,  fine  gray  sand 

and  mud  bottom,   bottom  temperature,  45^.    6 
specimens  {l=type).    Cat.  No.  163239,  U.S.N.M. 
U.  S.  B.  F.  station  2901,  48  fathoms,  gray  sand  and 
mud  bottom,  bottom  temperature  5f^.l^.    6  speci- 
mens.   Cat.  No.  163240,  U.S.N.M. 
Off  Newport,  Cal. :  Univ.  of  Cal.  station  19.  .  1  specimen.    Univ.  of  Cal.  collection . 
Off  San  Diego,  Cal.:  Univ.  of  Cal.  station  81.    4  specimens.    Univ.  of  Cal. 
collection. 
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TURBORIZXA  (CHEMHITZU)  CI.ASI1IDA  Baitsch. 

San  Diego  Bay,  Cal.:  3  specimens  (Istype).    12-30  fathoms.    Gat.  No.  211546, 

U.S.N.M. 
5  specimens.    12-30  fttthoms.    Kelsey  collection. 

TURBONILLA  (CRBMNITZIA)  PARiiMOBA  DtU  and  BartKh. 
Panama:  1  specimen,  type.    Amhent  College  collection. 

TUBBORILLA  (CRBMNITZIA)  HOUSBRI  DtU  and  Bartach. 

Off  Galapagoa  Islands,  South  America:  U.  S.  B.  F.  station  2813, 40  fathoms,  coral 
and  sand  bottom.    2  specimens,  cotypes.    Cat.  No.  206863,  U.S.N. M. 

TUBBONILLA  (CHBMNITZIA)  ACULBUS  C.  B.  Adama. 

Panama:  2  specimens.    Amherst  College  collection. 

TURBONILLA  (CHBMNITZU)  MURICATOIDBS  DaU  and  Bartach. 

Monterey,  Cal.:  1  specimen,  type.    Cat.  No.  195942,  U.S.N.M. 

1  specimen.    Cat.  No.  160488,  U.S.N.M. 

TURBONILLA  (CHBMNITZIA)  KBLSBTI  baU  and  Bartach. 

Santa  Barbara,  Cal.:  3  specimens.    Cat.  No.  56789,  U.S.N. M. 

San  Pedro,  Gal.:  22  specimens.    Cat.  No.  152197,  U.S.N.M. 

Pacific  Beach,  San  Diego,  Cal.:  1  specimen.    Cat.  No.  162435,  U.S.N.M. 

Ocean  Beach,  San  Diego,  Cal.:  2  specimens.    10  fathoms.    Cat.  No.    152314, 

U.S.N.M. 
San  Diego,  Cal.:  2  specimens.    Cat.  No.  60916,  U.S.N.M. 

1  specimen,  type.    Cat.  No.  46506,  U.S.N.M. 

5  specimens.    12-30  fathoms.    Baker  collection. 

28  specimens.    Kelsey  collection. 

4  specimens.    Gripp  collection. 
Outside  of  kelp,  off  San  Diego  Harbor,  Cal.:  4  specimens.    16-20  fathoms. 

Qripp  collection. 
Todos  Santos  Bay,  Cal.:  2  specimens.    Cat.  No.  46503,  U.S.N.M. 
Point  Abreojos,  Lower  Cal.:  2  specimens.    Cat.  No.  106513,  U.S.N.M. 
San  Ignacio,  Lower  Cal.:  1  specimen.    Cat.  No.  162432,  U.S.N. M. 

TURBONILLA  (CHBMNITZIA)  RA7MONDI  DaU  and  Bartach. 

Off  SanU  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2901,  48  fathoms,  gray  sand  and 
mud  bottom,  bottom  temperature  55.P.  1  specimen.  Cat.  No.  163252a, 
U.S.N.M. 

White's  Point,  San  Pedro,  Cal.:  9  specimens.    Oldroyd  collection. 

Off  Catalina  Island,  Cal.:  1  specimen,  type.    Cat.  No.  206849,  U.S.N.M. 

1  specimen.    Univ.  of  Cal.  collection. 

San  Diego,  Cal.:  1  specimen.    Cat.  No.  206850,  U.S.N .M. 

2  specimens.    12-30  fathoms.    Baker  collection. 
Off  San  Diego,  Cal.:  4  specimens.    Univ.  of  Cal.  collection. 

TURBONILLA  (STRIOTURBONILLA)  8TBPHANOGTRA  DaU  and  Bartach. 

Panama  Bay:  U.  S.  B.  F.  station  2799,  29}  fathoms,  green  mud  bottom.  1 
specimen,  type.    Cat.  No.  162440,  U.S.N.M. 

TURBONILLA  (STRIOTURBONILLA)  DINORA  Bartafih. 

San  Diego  Bay,  Cal.:  1  specimen,  type.    Cat.  No.  211553,  U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Gripp  collection. 

TURBONILLA  (STRIOTURBONILLA)  PANAMBNSIS  C.  B.  Adama. 

Panama:  6  specimens.    Amhent  College  collection. 

TURBONILLA  (STRIOTURBONILLA)  BUTTONI  DaU  and  Bartafih. 

Off  Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2901,  48  fathoms,  gray  sand  and 

mud  bottom,  bottom  temperature  55.1°. 

1  specimen.    Cat.  No.  163246,  U.S.N.M. 

2  specimens.    Cat.  No.  56867,  U.S.N.M. 
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San  Pedro,  Cal.:  2  specimens.  Gat.  No.  205038,  U.8.N.M. 

12  specimens.  Gat.  "No.  205939,  U.S.NJ[. 
5  specimens.  Gat.  No.  203245o,  U.S.N.M. 
10  specimens  (l«type).  Gat.  No.  163241,  U.S.N  JC. 

1  specimen.    Baldridge  collection. 

2  specimens.    Berry  collection. 

65  specimens.    Oldroyd  coUectbn. 

(White's  Point)  4  8i>ecimens.    Oldroyd  collection. 
Laguna  Beach,  Gal.:  3  specimens.    Ball  collection. 
Gatalina  Island,  Gal.:  1  specimen.    Gat.  No.  162436,  U.S.N .M. 
Ocean  Beach,  Gal.:  1  specimen.    Eelsey  collection. 
San  Diego,  Gal.:  2  specimens.    Gat.  No.  160491,  U.S.N .M. 

1  specimen.    Gat.  Na  152314a,  U.S.N. M. 

2  specimens.    Arnold  collection. 
2  specimens.    Baker  collection. 

1  specimen.    EelBey  collection. 

Todos  Santos  Bay,  Lower  Gal.:  2  specimens.    Gat.  No.  56358,  U.S.N  Jf. 

3  specimens.    Gat.  No.  46503,  U.S.N.M. 
San  Martin  Island,  Lower  Gal.:  5  specimens.    Baker  collection. 

5  specimens.    Eelsey  collection. 
Point  Abreojoe,  Lower  Gal.:  3  specimens.    Gat.  No.  106513,  U.S.N .M. 

TURBONILLA  (STRIOTURBONILLA)  VAKCOTTVBRSIfSIS  Baixd. 

Kadiak  Island,  Alaska:  2  specimens.    13  fathoms.    Gat.  No.  169489,  U.S.N .M. 
Port  Etches,  Alaska:  1  specimen.    Gat.  No.  160993,  U.S.N.M. 
Lituya  Bay,  Alaska:  1  specimen.    8  fathoms.    Gat.  No.  160490,  U.S.N.M. 
Port  Simpson,  British  Golumbia:  3  specimens.    Gat.  No.  196183,  U.S.N .BL 

11  specimens.    Taylor  collection. 
West  of  Rose  Spit,  Dixon  Entrance,  Queen  Gharlotte  Islands,  British  Golumbia:  2 

specimens.    Taylor  collection. 
Alert  Bay,  British  Golumbia:  1  specimen.    Taylor  collection. 
Garter  Bay,  British  Golimibia:  1  specimen.    Gat.  No.  196184,  U.S.N.M. 

1  specimen.    Taylor  collection. 
Departure  Bay,  British  Golimibia:  20  specimens.    Taylor  collection. 

5  specimens.    Gat.  No.  196185,  U.S.N.M. 
Victoria,  Vancouver  Island,  British  Golumbia:  4  specimens.    Gat.  No.  126670, 

U.S.N.M. 
Barkley  Sound,  British  Golumbia:  32  specimens.    Gat.  No.  211567,  U.S.N.M. 

33  specimens.    Gan.  Geol.  Surv.  collection. 

TUBBOIOLLA  (STRIOTURBOimXA)  ASSSR  DaU  and  Baxtfch. 

Redondo,  Gal.:  2  specimens  (l=type).    Gat.  No.  205932,  U.S.N.M. 
San  Pedro,  Gal.:  2  specimens.    Gat.  No.  205933,  U.S.N .M. 

2  specimens.    Gat.  No.  163244,  U.S.N .M. 

1  specimen.    Oldroyd  collection. 

San  Diego,  Gal.:  1  specimen.    12-30  &thoms.    Baker  collection. 

(Sandspit.)    1  specimen.    Gook  collection. 

2  specimens.    Gripp  collection. 

Outside  of  kelp,  off  San  Diego  Harbor,  Gal. :  2  specimens.    16-20  fathoms.    Qripp 
collection. 

TURBONHXA  (STRIOTURBOimXA)  MSZICANA  DaU  and  BaitMh. 

Off  Lower  Galifomia:  U.S.B.F.  station  2830,  66  fathoms,  fine  sand  bottom;  bot- 
tom temperature  74.1*'.  4  specimens  (l«type).  Gat. 
No.  162515,  U.S.N.M. 
U.S.B.F.  station  2830,  66  fathoms,  fine  sand  bottom; 
bottom  temperature  74.1*^.  5  specimens.  Gat.  No.96561» 
U.S.N.M. 
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Off  La  Paz,  Lower  California:  U.S.B.F.  station  2823,  26^  fathoms,  broken  shell 

bottom.     4     specimens.     Gat.     No.     163253. 
U.S.N.M. 
U.S.B.F.  station  2826,  9i  fathoms,  shell  bottom. 
1  specimen.    Cat.  No.  191556,  U.S.N.M 

TURBONHXA  (STXUOTURBONHXA)  ATTRITA  DaU  and  Bartach. 
Long  Beach,  Cal.:  1  specimen.    Beny  collection. 
San  Pedro,  Cal.:  7  specimens  (l=type).    Cat.  No.  163248,  U.S.N.M. 

5  specimens.    Cat.  No.  163243,  U.S.N.M. 

8  specimens.    Oldroyd  collection. 

2  specimens.    Oldroyd  collection. 
Off  Point  Loma,  Cal.:  -2  specimens.    5-8  fathoms.    Baker  collection. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  152314,  U.S.N .M. 

2  specimens.    Oldroyd  collection. 

Off  Hotel.    1  specimen.    35  fothoms.    Baker  collection. 

12  specimens.    Kelsey  collection. 
San  Diego  Bay,  Cal.:  5  specimens.    Baker  collection. 

TURBOIOLLA  (STRXOTURBONILLA)  B2TCBLLA  Baitadu 

San  Pedro,  Cal.:  1  specimen,  type.    Cat.  No.  211547,  U.S.N.M. 

TURBOIOLLA  (STIUOTXTRBOlflLLA)  inCHOLSI  DaU  and  Baitach. 

Gulf  of  California:  1  specimen,  type.    Cat.  No.  160210,  U.S.N.M. 

TURBONILLA  (STRIOTURBOlflLLA)  BAKBRI  Baitach. 

San  Diego  Bay,  Cal.:  1  specimen,  type.    Cat.  No.  211549,  U.S.N.M. 

1  specimen.    Baker  collection. 

TUBBOIOLLA  (STRIOTURBONILLA)  TORQUATA  Oould. 

Point  Fermin,  Cal.:  1  specimen,  figured.    Cat.  No.  205934,  U.S.N.M. 

Catalina  Island,  Cal.:  2  specimens.    40  fathoms.    Berry  collection. 

Off  La  Jolla,  Cal.:  U.S.B.F.  station  4322, 110-197  fathoms,  green  mud  and  shell 

bottom.    1  specimen.    Cat.  No.  205935,  U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  60916,  U.S.N.M. 
San  Diego  Bay,  Cal.:  3  specimens.    12-30  fetthoms.    Baker  collection. 
Off  San  Diego,  Cal.:  Univ.  of  Cal.  stations  47  and  82.    2  specimens.    Univ.  of 

Cal.  collection. 

TUBBONHXA  (STRXOTURBOIIILLA)  STTUNA  Caipaiitor. 

Monterey,  Cal.:  1  specimen,  figured.    8-10  fathoms.    Cat.  No.  56429,  U.S.N.M. 

'    1  specimen.    Kelsey  collection. 
Del  Monte,  Cal.:  1  specimen.    12  fathoms.    Cat.  No.  165199,  U.S.N.M. 
Off  Coronado  Islands,  Lower  Cal.:    U.S.B.F.  station  2932,  20  fathoms,  gray 
sand  and  broken  shell  bottom;  bottom  temperature  58°.    2  specimens.    Cat. 
No.  163249,  U.S.N.M. 

TTTRBOimXA  (STRXOTURBOinLLA)  CALVHn  DaU  and  Baitach. 

Off  La  Paz,  Lower  California:  U.S.B.F.  station  2832,  26}  fathoms,  broken  shell 
bottom.    6  specimens  (2=cotypes).    Cat.  No.  162442,  U.S.N.M. 

TUBBONILLA  (STRIOTURBOlflLLA)  CARPBHTBRI  Dall  and  Bartach. 
San  Pedro,  Cal.:  1  specimen,  type.    Cat.  No.  160065,  U.S.N.M. 

2  specimens.    Oldroyd  collection. 

TUKBONHXA  (SnUOTURBOlflLLA)  SIBCPSONI  DaU  and  Baitadk 

Off  Redondo,  Cal. :  Univ.  of  Cal.  station  12.  4  specimens.  Univ.  of  Cal.  col- 
lection. 

Off  Long  Beach,  Cal.:  Univ.  of  Cal.  station  47.  1  specimen.  Univ.  of  Cal.  col- 
lection. 
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Off  San  Pedro,  Cal.:  2   specimens   (l^type).    10   fathoms.    Gat.   No.   152750, 

U.8.N.M. 
4  specimens.    Gat.  No.  163247,  U.S.N.M. 
1  specimen.    Gat.  No.  122750,  U.S.N.M. 
Off  Gatalina  Island,  Gal.:  Univ.  of  Gal.  station  27.    1  specimen.    Univ.  of  Gal. 

collection. 
San- Diego,  Gal.:  1  specimen.    Gat.  No.  1523146,  U.S.N.M. 

2  specimens.    Gat.  No.  205941,  U.S.N.M. 
6  specimens.    Eelsey  collection. 
5  specimens.    Gripp  collection. 
Outside  of  kelp,  off  San  Di^go  Harbor,  Gal.:  5  specimens.    16-20  fathoms. 
Gripp  collection. 

TUBBOimXA  (STRXOTURBOlflLLA)  PROFUNDICOLA  DtU  and  BaftKh. 
Off  Gatalina  Island,  Gal.:  1  specimen.    Univ.  of  Gal.  collection. 
Off  La  Jolla,  Gal.:  U.S.B.F.  station  4322,  110-197  fathoms,  green  mud  and  shell 
bottom.    1  specimen,  type.    Gat.  No.  206856,  U.S.N.M. 

TURBOimXA  (STRXOTXTRBOinLLA)  OALIANOI  DtU  and  Baxtfch. 

Pacific  Beach,  San  Diego,  Gal.:  3  specimens.    Gat.  No.  162437,  U.S.N.M. 
San  Hipolito  Point,  Lower  Gal.:  3  specimens.    Gat.  No.  162438,  U.S.N.M. 

2  specimens.    Arnold  collection. 

1  specimen.    Gat.  No.  162441,  U.S.N.M. 
Point  Abreojos,  Lower  Galifomia:  2  specimens.    Gat.  No.  162439,  U.S.N.M. 
Gape  St.  Lucas,  Lower  Galifomia :  2  specimens  (1  ^type) .    Gat.  No.  4104,U.8 .N.M. 

TURBONILLA  (STRIOTURBOlflLLA)  HUMEROSA  Dall  and  BaitMb. 

Off  Gatalina  Island,  Gal.:  1  specimen,  type.    Gat.  No.  206857,  U.S.N.M 
San  Diego,  Gal.:  2  specimens.    Gat.  No.  205937,  U.S.N.M. 

TUBBONQXA  (8TRIOTUSBONILLA)  C-B^ADAMSI  Caiptiitar. 

Mazatlan,  Mexico:  13  specimens  (l»type).    Tablet  1990,  Liverpool  collection, 
British  Museum. 

TURBONILLA  (STRIOTXTRBOlflLLA)  SSRRAB  DaU  and  Baitich. 

Barkley  Sound,  British  Golumbia:  18  specimens.    Gan.  Geol.  Sur.  collection. 

11  specimens.    Gat.  No.  211568,  U.S.N.M. 
Del  Monte,  Monterey,  Gal.:  6  specimens.    12  fathoms.    Berry  collection. 

2    specimens    (l»"type).    12    fathoms.    Gat.    No. 
196198,  U.S.N.M. 
Off  Pacific  Grove,  Monterey,  Gal.:  1  specimen.    40  fathoms.    Gat.  No.  196200, 

U.S.N.M. 
Monterey,  Gal.:  1  specimen.    29  fathoms.    Berry  collection. 

TXTRBOIOLLA  (STRIOTURBOmLLA)  DRACORA  Baztach. 

San  Diego,  Gal.:  1  specimen,  type.    Gat.  No.  211548,  U.S.N.M. 

TURBONILLA  (STRIOTURBONILLA)  ARBSTA  DaU  and  Baztach. 

Off  Santa  Rosa  Island,  Gal.:  U.S.B.F.  station  2901,  48  fathoms,  gray  sand  and 
mud  bottom;  bottom    temperature   55.1^.    1   specimen.    Gat.    No.    163252, 
U.S.N.M. 
Off  Gatalina  Island,  Gal.:  10  specimens  (l«type).    Gat.  No.  206858,  U.S.N.M. 
San  Diego,  Gal.:  1  specimen.    Gat.  No.  206863,  U.S.N.M. 

1  specimen.    12-30  fathoms.    Baker  collection. 
1  specimen.    Eelsey  collection. 
1  specimen.    Gripp  collection. 
Midspit,  San  Di^go  Bay,  Gal. :  1  specimen.    Baker  collection. 
Off  San  Diego,  Gal.:  5  specimens.    Univ.  of  Gal.  collection. 
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TURBOimXA  (STRXOTURBONHXA)  PAZANA  DaU  and  ButMh. 

Off  Geralvo  Island,  Gulf  of  California:  U.  S.  B.  F.  stations  2826-2828,  9}  to  10 

fathoms,  shell  bottom.    3  specimens. 
Gat.  No.  191565,  n.S.N.M. 
U.  S.  B.  F.  stations  2826-2828,  9)  to  10 
fathoms,   shell  bottom.    7  specimen^. 
Cat.  No.  162431,  U.S.N.M. 
Off  La  Paz,  Lower  California:  U.  S.  B.  F.  station  2822, 21  fiithoms,  gray  sand  and 

broken  shell  bottom.    2  specimens.    Cat.  No. 
163260,  U.S.N.M. 
U.  S.  B.  F.  station  2823,  26)  fathoms,  broken 
shell   bottom.    36   specimens  (la>type).    Cat. 
No.  162430,  U.S.N.M. 

TXTRBONIIXA  (STRIOTUSBOiniI.A)  OALAPAOBNSIS  DaU  and  Bartach. 

Off  Galapagos  Islands,  South  America:  U.  S.  B.  F.  station  2808,  634  fathoms, 
coral  and  sand  bottom;  bottom  temperature  39.9''.  1  specimen,  type.  Cat. 
No.  206859,  U.S.N.M. 

TURBONHXA  (STRIOTURBOIOLLA)  UNDATA  Caiptntar. 

Mazatlan,  Mexico:  1  specimen.  Tablet  2002,  Liverpool  collection,  British 
Museum. 

TUHBOimXA  (STRIOnniBOllIIXA)  AFFimS  C.  B.  Adams. 

Panama:  1  specimen,  type.    Amherst  College  collection. 

TUBBONHXA  (STRIOTX7RBONILLA)  PHANEA  DaU  and  Baitsdk 

Off  La  Paz  in  the  Gulf  of  California:  U.  S.  B.  F.  station  2823,  26}  fathoms,  broken 
shell  bottom.    3  specimens  (l^type).    Cat.  No.  206860,  U.S.N.M. 

Off  Ceialvo  IsUnd,  Lower  California:  U.  S.  B.  F.  stations  2826  to  2828,  9)  to  10 
fathoms,  shell  bottom.    5  specimens.    Cat.  No.  206861,  U.S.N.M. 

Off  La  Paz,  Lower  California:  U.  S.  B.  F.  station  2822,  21  fathoms,  gray  sand  and 
broken  shell  bottom.    Cat.  No.  163251,  U.S.N.M. 

TUKBOinLLA  (STRXOTURBOinLLA)  IMPBHIAUS  DaU  and  Baitsdk 
Panama:  1  specimen,  type.    Cat.  No.  206862,  U.S.N.M. 

TURBONHXA  (STRIOTURBONILLA)  SMTTHSOin  DaU  and  Baitach. 

Cape  St.  Lucas,  Lower  California:  1  specimen,  t}i>e.    Cat.  No.  160068,  U.  S.  N.  M. 
Boca  de  los  Piedras:  1  specimen.    Cat.  No.  46502,  U.S.N.M. 

TUBBOmLLA  (STRIOTURBOimXA)  ORACIUOR  C.  B.  Adams. 

Panama:  1  specimen.    Amherst  College  collection. 

TURBOimXA  (STRXOTURBOIOLLA)  COOKBANA  Bartach. 

Gulf  of  California:  1  specimen,  type.    Cat.  No.  211550,  U.S.N.M. 

TURBOimXA  (PTTCHBXJLIMBLLA)  0B80LBTA  Caipantar. 

Mazatlan,  Mexico:  1  specimen.  Tablet  2011,  Liverpool  collection,  British 
Museum. 

TURBOHUXA  (PTTCHBXJLIMBLLA)  ABRBOJBITSIS  DaU  and  Baitsck. 

Point  Abreojoe,  Lower  California:  1  specimen,  type.    Cat.  No.  206051,  U.S.N.M. 

TUBBOinLLA  (PTR00LAMPR08)  VICTOBIANA  DaU  and  Baitsdk 

Departure  Bay,  British  Columbia:  6  specimens.    Taylor  collection. 

4  specimens.    Cat.  No.  196220,  U.S.N.M. 
Barkley  Sound,  British  Columbia:  3  specimens.    Can.  Geol.  Sur.  collection. 

2  specimens.    Cat.  No.  211571,  U.S.N.M. 
Victoria,  Vancouver  Island,  British    Columbia:  1   specimen,    type.    Cat.    No. 
126660a,  U.S.N.M. 

TUBBOimXA  (PYROOLAMPROS)  ODBOSA  Caipanler. 

Mazatlan,  Mexico:  2  specimens.  Tablet  1996,  Liverpool  collection,  British 
Museum. 
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TURBONILLA  (PTRGOLAMPROS)  RIDGWATI  DtU  and  BaitKlL 

San  Diego,  Cal.:  1  specimen,  type.    Oat.  No.  162560,  U.S.N.M. 

TURBONILLA  (PTRGOLAMPROS)  VALDBZI  DtU  and  ButKh. 

Barkley  Sound,  Britieh  Columbia:  1  specimen.    Can.  Geol.  Sur.  collection. 
Pacific  Grove,  Cal.:  1  specimen.    Cat.  No.  176624,  U.S.N.M. 
Monterey,  Cal.:  1  specimen,  type.    Cat.  No.  32273,  U.S.N. M. 

TURBOHILLA  (PTRGOLAMPROS)  NBWCOMBBI  Dall  and  Baztach. 

Port  Simpson,  British  Columbia:  12  specimens.    Taylor  collection. 

6  specimens.    Cat.  No.  196214,  U.S.N.M. 
Barkley  Sound,  British  Columbia:  1  specimen.    Can.  Geol.  Sur.  collection. 
Victoria,  Vancouver  Island,  British  Columbia:  1  specimen,  type.    Cat.  No.  126660, 
U.S.N.M. 

TTTRBOlflLLA  (PTRGOLABCPROS)  TATLORI  DaU  and  Baitach. 

Alert  Bay,  Queen  Charlotte  Island:  2  specimens.    Cat.  No.  196213,  U.S.N.M. 

4  specimens.    Taylor  collection. 
Port  Simpson,  British  Columbia:  1  specimen.    Cat.  No.  196211,  U.S.N.M. 

2  specimens.    Taylor  collection. 
Carter  Bay,  British  Columbia:  1  specimen,  Taylor  collection. 
Banks  Island,  British  Columbia:  8  specimens.    Taylor  collection. 

3  specimens.    Cat.  No.  196212,  U.S.N. M. 
Departure  Bay,  British  Cohunbia:  25  specimens.    Taylor  collection. 

7  specimens  (2»cotype8).    Cat.  No.  196210, 
U.S.N.M. 
Barkley  Sound,  British  Columbia:  4  specimens.    Cat.  No.  211572,  U.S.N.M. 

5  specimens.    Cat.  No.  211673,  U.S.N.M. 
15  specimens.    Can.  Geol.  Sur.  collection. 

TURBONILLA  (PTRGOLAMPROS)  TALAMA  DaU  and  Baztach. 

Barkley  Sound,  British  Columbia:  1  specimen,  type.   Cat.  No.  211537,  U.S.N. M. 

1  specimen.    Collection  of  Can.  Geol.  Sur.  Mu- 
seum, Ottawa. 

TURBONILLA  (PTRGOLABCPROS)  LOWEI  DaU  and  Baztach. 

San  Pedro,  Cal.:  1  specimen.    Cat.  No.  159982,  U.S.N.M. 

1  specimen.    Cat.  No.  163257,  U.S.N.M. 
Off  San  Pedro,  Cal.:  5  specimens  (l=type).     10  feithoms.     Cat.  No.  152751a, 

U.S.N.M. 
1  specimen.    4  fathoms.    Cat.  No.  204941,  U.S.N.M. 
Pacific  Beach,  Cal.:  1  specimen.    Cat.  No.  205948,  U.S.N.M. 
Oft  Point  Loma,  Cal.:  U.  S.  B.  F.  station  4345,  25  fathoms,  gray  sand  bottom. 

1  specimen.    Cat.  No.  206864,  U.S.N.M. 
San  Di^o,  Cal.:  1  specimen.    Cat.  No.  249621,  U.S.N.M. 

1  specimen.    Gripp  collection. 
Off  San  Diego,  Cal.:  1  specimen.    12  fathoms.    Eelsey  collection. 
Outside  of  kelp,  off  San  Diego  Harbor,  Cal.:  1  specimen.    16-20  fathoms.   Gripp 
collection. 

TURBONILLA  (PYRGOLAMPROS)  HALIBRBCTA  Dall  and  Baztach. 

Off  Catalina  Island,  Cal.:  1  specimen,  type.    Cat.  No.  205950,  U.S.N.M. 

TURBONILLA  (PYRGOLAMPROS)  GOULDI  DaU  and  Baitach. 

Off  Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2900,  13  fathoms,  sand  bottom. 

1  specimen.    Cat.  No.  163258,  U.S.N.M. 
San  Pedro,  Cal.:  1  specimen,  cotype.    Cat.  No.  163256a,  U.S.N.M. 

1  specimen,  cotype.    Cat.  No.  159990,  U.S.N.M. 
9  specimens.    Cat.  No.  163256,  U.S.N.M. 
12  specimens.    Oldroyd  collection. 
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Pacific  Beach,  Cal.:  1  specimen.    Cat.  No.  162561,  U.S.N.M. 
OfF  San  Diego,  Cal.:  Univ.  of  Cal.  station  59.    1  specimen.    Univ.  of  Cal.  collec- 
tion. 

TUBBOimXA  (PYROOLAMPROS)  AURANTIA  Carpenter. 

Departure  Bay,  British  Columbia:  4  specimens.    Taylor  coUoctioii. 

i  specimen.    Cat.  No.  196205,  U.S.N.M. 
Victoria,  Vancouver  Island,  British  Columbia:  3  specimens.    Cat.  No.  126660, 

U.S.N.M. 
Puget  Sound,  Washington:  1  specimen.    Cat.  No.  44935,  U.S.N.M. 

TXTRBOHIIXA  (PTRGOLAMPROS)  PBDROANA  Didl  and  Baitach. 
San  Pedro,  Cal.:  3  specimens.    Cat.  No.  163255,  U.S.N.M. 
Off  San  Pedro,   Cal.:  4  specimens  (Istype).    10  fathoms.    Cat.   No.   15275, 

U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Gripp  collection. 
9  miles  off  Point  Loma  Light,  Cal.:  U.  S.  B.  F.  station  4309,  67-78  fathoms,  fine 

sand  and  shell  bottom.    1  specimen.    Cat.  No.  206865,  U.S.N.M. 
Outside  of  kelp,  off  San  Diego  Harbor,  Cal.:  1  specimen.    16-20  fathoms.    Gripp 

collection. 

TURBONHXA  (PTRGOLAMPROS)  HALIA  DaU  and  Bartach. 
Santa  Barbara,  Cal.:  1  specimen.    Berry  collection. 
Off  San  Pedro,  Cal.:  1  specimen.    8  fathoms.    Cat.  No.  205946,  U.S.N.M. 

2  specimens.    10  fathoms.    Cat.  No.  205947,  U.S.N.M. 
San  Diego,  Cal.:  1  specimen,  type.    Cat.  No.  59328,  U.S.N.M. 

2  specimens.    Gripp  collection. 

TURBONHXA  (PTRGOLAMPROS)  LTALU  Dafl  and  Bartach. 

Banks  Island,  British  Columbia:  1  specimen,  type.    Cat.  No.  196221,  U.S.N.M. 

TURBONQXA  (PTRGOLAMPROS)  BBRRTI  DaU  and  Bartach. 

2  miles  off  Santa  Cruz  Light,  Monterey  Bay,  Cal.:  U.  S.  B.  F.  station  4564,  9-10 
fathoms,   rocky  bottom;  bottom   temperature  59®.    1   specimen.    Cat.    No. 
196225,  U.S.N.M. 
Monterey  Bay,  Cal.:  1  specimen,  type.    39  fathoms.    Cat.  No.  196223,  U.S.N.M. 

1  specimen.    39  fathoms.    Berry  collection. 
Catalina  Island,  Cal.:  1  specimen.    52  fathoms.    Cat.  No.  196224,  U.S.N.M. 

TT7RB01IILLA  (PTRGOLAMPROS)  ALASKAN  A  DaU  and  Bartach. 

St.   Paul,    Kadiak,   Alaska:  8   specimens   (Is type).     13   fathoms.     Cat.    No. 

160206,  U.S.N.M. 
Chagafka  Cove,  Kadiak,  Alaska:  Cat.  No.  205149,  U.S.N.M. 
Granite  Cove,  Port  Althorp,  Alaska:  1  specimen.    8  fathoms,    ('at.  No.  205150, 

U.S.N.M. 
Sitka  Harbor,  Alaska:  3  specimens.    12  fathoms.    Cat.  No.  160209,  U.S.N.M. 

TURBONILLA  (PTRGOLAMPROS)  CHOCOLATA  Caryantw. 

San  Pedro,  Cal.:  1  specimen,  figured.    Cat.  No.  15315,  U.S.N.M. 

TURBOnXLLA  (PTRGOLAMPROS)  GLORIOSA  Bartach. 

Outside  San  Diego,  Cal.:  1  specimen,  type.    12  fathoms.    Cat.  No.  211551, 
U.S.N.M. 

TURBOimXA  (PTRGOLAMPROS)  PAIHXI  Da&  and  Bartsdk 

Redondo,  Cal.:  1  specimen,  type.    Cat.  No.  206952,  U.S.N.M. 

Off  Avalon,  Catalina  Island,  Cal. :  1  specimen.    50  fathoms.    Cat.  No.  171911, 

U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  203507,  U.S.N.M. 

1  specimen.    Cat.  No.  249620,  U.S.N.M. 
Off  CoroiUMlo  Hotel,  San  Diego,  Cal.:  1  specimen.    35  fathoms.    Cat.  No.  205953, 
U.S.N.M. 
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TURBOimXA  (PYROOLABCPROS)  BCACOUNI  DiOl  and  Baitscb. 

Barkley  Sound,  British  Columbia:  2  specimens  (l=>type).    Cat.  No.  211538. 

U.S.N.M. 
?  specimens.     Can.    (jeol.    Sur.    Museum, 
Ottawa. 

TX7RBONILLA  (PYROOLABCPROS)  KBEPI  DaU  and  Baitach. 

Long  Beach,  Cal.:  1  specimen,  type.    Cat.  No.  173080,  U.S.N.M. 

Off  Point  Fermin,  Cal. :  Univ.  of  Cal.  station  14  (»).    ?  specimens.    Univ.  of  Cal. 

collection. 
Off  Catalina  Island,  Cal. :  Univ.  of  Cal.  station  21  (').     ?  specimens.    Univ.  of  Cal. 

collection. 
Univ.  of  Cal.  station  32.    ?  specimens.    Univ.  of  Cal. 

collection. 
Univ.  of  Cal.  station  73.    ?  specimens.    Univ.  of  Cal. 
collection. 

TTJRBOimXA  (PTRGOLAMPROS)  HALISTREPTA  DaU  and  Bartsch. 

Off  Newport,  Cal.:  1  specimen,  type.    Cat.  No.  205954,  U.S.N.M. 

2  specimens.    Univ.  of  Cal.  collection. 

TURBONILLA  (FTROOLABCPROS)  PBSA  DaU  and  Bartach. 

Barkley  Sound,  Vancouver  Island,  British  Columbia:  1  specimen,  type.  Can. 
Greol.  Sur.  Museum,  Ottawa. 

TURBONILLA  (PYROOLAMPROS)  RINBLLA  DaU  and  Bartacb. 

Barkley  Sound,  Vancouver  Island,  British  Columbia:  1  specimen,  type.  Can. 
Geol.  Siur.  Museum,  Ottawa. 

TTTRBOlflLLA  (PYROOLAMPROS)  LITUTANA  DaU  and  Baitich. 

Lituya  Bay,  Alaska:  1  specimen,  type.    Cat.  No.  16020^*,  U.S.N.M. 

2  specimens.    8  fathoms.    Cat.  No.  160207,  U.S.N.M. 

TURBONILLA  (PYROOLABCPROS)  ORBOONBNSIS  DaU  and  Baitach. 

Off  the  coast  of  Washington:  U.  S.  B.  F.  station  2868,  31  fathoms,  gray  sand  bot- 
tom, bottom  temperature  46.9°.    1  specimen.    Cat.  No.  196222,  U.S.N.M. 

Off  Oregon:  U.  S.  B.  F.  station  2885,  30  fathoms,  fine  gray  sand  bottom,  bottom 
temperature  49®.    2  specimens  (l=type).    Cat.  No.  181112,  U.S.N.M. 

TURBONILLA  (PYROI8CU8)  ANNRTTAB  DaU  and  Baitach. 

Off  Manta,  Ecuador:  U.  S.  B.  F.  station  2792,  401  fathoms,  green  mud  bottom, 
bottom  temperature  42.9®.    2  specimens  (l=type).    Cat.  No.  163265,  U.S.N.M. 

TURBONILLA  (PYROISCUS)  ORACILUMA  Carpantar. 

Mazatlan,  Mexico:  2  specimens.  Tablet  2001,  Liverpool  collection,  British 
Museum. 

TURBONILLA  (PYROISCUS)  VBXATIVA  DaU  and  Bartach. 

San  Pedro,  Cal.:  1  specimen,  type.    Cat.  No.  160200,  U.S.N.M. 
Point  Loma,  Cal.:  3  specimens.    Baker  collection. 

TURBONILLA  (PYROISCUS)  OBBSA  DaU  and  BaitKh. 

Pacific  Beach,  Cal.:  1  specimen,  type.    Cat.  No.  162563,  U.S.N.M. 

TURBONILLA  (PYROISCUS)  FAVILLA  DaU  and  Baitach. 

Panama?:  1  specimen.    Carpenter  collection. 

TURBONILLA  (PYROISCUS)  PBQUXNSIS  DaU  and  Bartsch. 

Off  Lower  California:  U.  S.  B.  F.  station  2834,  48  fathoms,  yellow  mud  bottom, 
bottom  temperature  d3.9^.    1  specimen,  type.    Cat.  No.  97019,  U.S.N.M. 

TURBONILLA  (PYROISCUS)  NUTTINOI  DaU  and  Bartach. 

Off  San  Pedro,  Cal.:  3  specimens.    8  fathoms.     Cat.  No.  152752,  U.S.N.M. 
White's  Point,  San  Pedro,  Cal.:  1  specimen.    Oldroyd  collection. 
Southeast  of  Zuninga,  Cal.:  1  specimen.    10  fothoms.    Baker  coUectioR. 
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N(MrthwQ0t  of  San  Diego,  Gal.:  2  spedmens.    50  fathoms.    Cat.  No.  173075, 

U.S.N.M. 
San  Diego  Bay,  Cal.:  1  specimen.    12-30  fothoms.    Baker  collection. 
San  Diego,  Gal.:  4  specimens.    20  fothoms.    EelBey  collection. 

Univ.  of  Gal.  station  28,' 50  fathoms.    1  specimen.    Kelsey  col- 
lection. 
Univ.  of  Cal.  station  28.    1  specimen.    Univ.  of  Cal.  collection. 
1  specimen.    Gripp  collection. 
Off  San  Diego,  Cal.:  1  specimen,  type.    20  fathoms.    Cat.  No.  160067,  U.S.N.M. 
Outside  of  kelp,  off  San  Diego  Harbor,  Cal.:  1  specimen.    16-20  fathoms.    Gripp 
collection. 

TURBONILLA  (PTROISCUS)  CAIXIA  Didl  and  Bartich. 

San  Diego,  Gal.:  tl  specimen,  type.    Cat.  No.  205936,  U.S.N.M. 

TURBONILLA  (PTROISCUS)  SUPERBA  DaU  and  BaitKh. 

Off  La  Paz,  Gulf  of  California:  U.  S.  B.  F.  station  2822,  21  fathoms,  gray  sand  and 
broken  shell  bottom.    3  specimens  (l=type).    Cat.  No.  163251,  U.S.N.M. 

TURBONHXA  (PTROISCUS)  PLUTO  DiOl  and  Baitscli. 

San  Pedro,  Cal.:  1  specimen,  type.    10  fathoms.    Cat.  No.  206866,  U.S.N.M. 

TURBONILLA  (PTROISCUS)  JBWSTTI  DaU  and  Baitach. 
San  Pedro,  Cal.:  2  specimens.    Oldroyd  collection. 

1  specimen.    Lowe  collection. 
Laguna  Beach,  Cal.:  34  specimens.    Ball  collection. 

15  specimens.    Cat.  No.  250235,  U.S.N.M. 
Arch  Beach,  Cal.:  1  specimen.    Univ.  of  Cal.  collection. 
Pacific  Beach,  Cal.:  1  specimen.    Cat.  No.  162564,  U.S.N.M. 
Ocean  Beach,  Gal.:  2  specimens.    Cat.  No.  152316,  U.S.N.M. 
Terminal  Island,  Cal.:  1  specimen.    Cat.  No.  109519,  U.S.N.M. 
San  Diego,  Gal.:  2  specimens  (l=type).    Cat.  No.  153048,  U.S.N.M. 

1  specimen.    Cat.  No.  163263,  U.S.N .M. 

5  specimens.    Kelsey  collection. 
Todoe  Santos  Bay,  Lower  California:  1  specimen.    Cat.  No.  46507,  U.S.N. M. 
San  Hipolito  Point,  Lower  California:  4  specimens.    Gat.  No.  162565,  U.S.N.M. 
Point  Abreojos,  Lower  Califomia:  U.  S.  B.  F.  station  2835,  5)  fathoms,  green 
mud  bottom.    1  specimen.    Cat.  No.  162566,  U.S.N.M. 

TURBONILLA  (PTROISCUS)  SIONAB  DaU  and  Baitadu 

San  Pedro,  Gal.:  1  specimen,  type.    Gat.  No.  160210,  U.S.N.M. 

TURBONILLA  (PTROISCUS)  STRIOSA  C.  B.  Adams. 

Panama:  1  specimen,  type.    Amherst  College  collection. 

TURBONILLA  (PTROISCUS)  MORCHI  DaU  and  Baitadi. 

Near  Redondo,  Gal. :  Univ.  of  Gal.  station  122.    1  specimen.    Univ.  of  Gal.  col- 
lection. 

Long  Beach,  Gal.:  1  specimen,  type.    Cat.  No.  173081,  U.S.N.M. 

Off  Catalina  Island,  Gal.:  1  specimen.    8  fathoms.    Cat.  No.  176622,  U.S.N.M. 

San  Diego,  Gal.:  6  specimens.    Gat.  No.  196230,  U.S.N.M. 

4  specimens.    Lowe  collection. 

Off  San  Diego,  Gal. :  Univ.  of  Gal.  station  83.    1  specimen.    Univ.  of  Cal.  col- 
lection. 

TURBONILLA  (PTROISCUS)  ARAOONI  DaU  and  Baxtadi. 

Off  New  Monterey,  Monterey  Bay,  Gal.:  1  specimen,  type.    29  fathoms.    Cat. 
No.  206867,  U.S.N.M. 

TURBONILLA  (PTROISCUS)  RBCTA  DaU  and  BaitscIi. 

San  Diego,  Gal.:  1  specimen.    Cat.  No.  162634,  U.S.N.M. 

Point  Abreojos,  Lower  California:  1  specimen,  type.    Cat.  No.  162635,  U.S.N.M. 


320  PB0CEEDINQ8  OF  THE  NATIONAL  MUSEUM.  vol.  42. 

TURBONHXA  (PYROISCUS)  WELDI  DiUl  and  BaitKh. 

Off  Point  Fermin,  Cal.:  Univ.  of  Cal.  station  14.  1  specimen,  type.  Cat.  No. 
206868,  U.S.N .M. 

TURBOmiXA  (PYRGISCUS)  NBREIA  DaU  and  Bartsch. 

San  Pedro,  Cal.:  1  specimen.    Cat.  No.  163260,  U.S.N .M. 
San  Diego,  Cal.:  1  specimen,  type.    Cat.  No.  206869,  U.S.N.M. 

TURBOmLLA  (PTRGISCUS)  ANTBSTRIATA  DaU  and  Bartach. 

Off  Esteroe  Bay,  Cal.:  U.  S.  B.  F.  station  3194,  92  fathoms,  gray  sand  bottom; 
bottom  temperature  45.9®.    1  specimen,  cotype.    Cat.  No.  168867,  U.S.N.M. 

Off  Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2902,  53  fathoms,  fine  gray  sand 
and  mud  bottom;  bottom  temperature  45®.  3  specimens.  Cat.  No.  196233, 
U.S.N.M. 

Near  Bedondo,  Cal.:  Univ.  of  Cal.  station  122.  1  specimen.  Univ.  of  Cal.  col- 
lection. 

Off  Point  Vincent,  Cal.:  Univ.  of  Cal.  station  12.  1  specimen.  Univ.  of  Cal. 
collection. 

San  Pedro,  Cal.:  1  specimen,  cotype.    Cat.  No.  196232,  U.S.N.M. 

2  specimens.    12  fathoms.    Cat.  No.  196231,  U.S.N.M. 

Off  Catalina  Island,  Cal.:  Univ.  of  Cal.  station  30.  1  specimen.  Univ.  of  Cal. 
collection. 

Off  San  Diego,  Cal. :  Univ.  of  Cal.  station  58.  2  specimens.  Univ.  of  Cal.  col- 
lection. 

San  piego,  Cal.:  ?  specimens.    Gripp  collection. 

Zuninga,  Cal. :  1  specimen.    Baker  collection. 

TURBOinLLA  (PYROISCUS)  ANTEMUNDA  DaU  and  Bartsch. 

Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2901,  48  fathoms,  gray  sand  and  mud 

bottom;   bottom   temperature   55.1°.    2   specimens, 
cotypes.    Cat.  No.  168866,  U.S.N.M. 
U.  S.  B.  F.  station  2902,  53  fathoms,  fine  gray  sand  and 
mud  bottom;  bottom  temperature  45°.    20  specimens. 
Cat.  No.  206872,  U.S.N.M. 
Off  Catalina  Island,  Cal.:  Univ.  of  Cal.  station  32.    1  specimen.    Univ.  of  Cal. 
collection. 

TURBOimXA  (PYROISCUS)  FLAVBSCENS  Carpenter. 

Mazatlan,  Mexico:  1  specimen.    Tablet  2003,  Havre  collection,  British  Museum. 

TURBONHXA  (PYROISCUS)  ICACBRIDBI  DaU  and  Bartach. 

Off  La  Paz,  Gulf  of  California:  U.  S.  B.  F.  station  2826,  9i  fathoms,  shell  bottom. 
1  specimen,  type.    Cat.  No.  191563,  U.S.N.M. 

TURBOmLLA  (PYROISCUS)  ICACRA  DaU  and  Bartach. 

Point  Abreojos,  Lower  Galifomia:  6  specimens  (l»type).  Cat.  No.  162632, 
U.S.N.M. 

TURBOimXA  (PYROISCUS)  IfUTTALU  DaU  and  Bartich. 

South  America.     1  specimen,  type.    Cat.  No.  56791,  U.S.N.M.  (Steams  coll.) 

TURBOmLLA  (PYROISCUS)  AHOUSTA  Carpenter. 

Cape  St.  Lucas,  Lower  California:  1  specimen,  type.    Cat.  No.  16212,  U.S.N.M. 

TURBOlflLLA  (PYROISCUS)  TBNUICULA  Oeuld. 

Monterey,  Gal.:  2 specimens.    Cat.  No.  32245,  U.S.N.M. 

Santo  Barbara,  Cal.:  1  specimen.^    Cat.  No.  16267a,  U.S.N.M. 

Santo  Barbara  Islands,  Cal.:  1  specimen.    Cat.  No.  162637,  U.S.N.M. 

iFigiirad. 
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San  Pedro,  Cal.:  2  specimens.  Cat.  No.  151724,  U.S.N.M. 

2  specimens.  Gat.  No.  152198,  U.S.N.M. 
7  specimens.  Cat.  No.  191547,  U.S.N.M. 
1  q>ecimen.  Cat.  No.  160480,  U.S.N.M. 
1  specimen.  Cat.  No.  196227,  U.S.N.M. 

9  specimens.    (Form  mibeuBpidata  Carpenter.)    Oldroyd  collec- 
tion. 

6  specimens.    (Form  crehnfilata  Carpenter.)    Oldroyd  collec- 
tion. 

431  specimens.    Oldroyd  collection. 

(White's  Point.)    275  specimens.    Cat.  No.  196226,  U.S.N.M. 

(White's  Point.)    (Form  subcuBjndata  Carpenter.)    1  specimen. 

Oldroyd  collection. 
23  specimens.    Kelsey  collection. 
Laguna  Beach,  Cal.:  134  specimens.    Ball  collection. 

20  specimens.    Cat.  No.  250236,  U.S.N.M. 
3  specimens.    Hemphill  collection. 
1  specimen.    Gripp  collection. 
Arch  Beach,  Newport  Bay,  Cal.:  6  specimens.    Univ.  of  Cal.  collection. 
Off  Oatalina  Island,  Cal.:  1  specimen.    Cat.  No.  206873,  U.S.N.M. 

1  specimen.    Univ.  of  Cal.  collection. 
Pteific  Beach,  Cal.:  1  specimen.    Oldroyd  collection. 

1  specimen.    Cat.  No.  192228,  U.S.N.M. 
Ocean  Beach,  San  Diego,  Cal.:  2  specimens.    Cat.  No.  122318,  U.S.N.M. 

7  specimens.    Cat.  No.  153065,  U.S.N.M. 
Ballast  Point,  San  Diego,  Cal.:  1  specimen.    Kelsey  collection. 
San  Diego,  Cal.:  1  specimen.    Kelsey  collection. 

3  specimens.  Cat.  No.  46604,  U.S.N.M. 
5  specimens.  Cat.  No.  160481,  U.S.N.M. 
1  specimen.^  Cat.  No.  14829,  U.S.N.M. 

1  specimen.    Cat.  No.  206875,  U.S.N.M. 

2  specimens.  Cat.  No.  00933,  U.S.N.M. 

1  specimen.    Cat.  No.  157204a,  U.S.N.M. 
9  specimens.  Univ.  of  Cal.  collection. 

7  specimens.  Oldroyd  collection. 

Off  South  Coronado  Island,  Cal.:  9  specimens.    3  fathoms.    Baker  collection. 
Todofl  Santos  Bay,  Lower  California:  7  specimens.'    Cat.  No.  32284,  U.S.N.M. 
Point  Abreojos,  Lower  California:  1  specimen.    Cat.  No.  105585,  U.S.N.M. 

2  specimens.   Cat.  No.  106510,  U.S.N.M. 

TURBOimXA  (PTBOISCUS)  CALUMBHB  Baxtfch. 

San  Diego  Bay,  Cal.:  1  specimen,  type.    Cat.  No.  211554,  U.S.N.M. 

TUSBOHUXA  (PTROISCUS)  VntOO  CtpmStn, 

Santa  Barbara,  Cal.:  1  specimen,  type.    Cat.  No.  73993,  U.S.N.M. 

TUSBONILLA  (FTROISCTTS)  ICARSHALU  Dtfl  and  Btftieh. 

Off  La  Paz,  Gulf  of  California:  U.S.B.F.  station  2822,  21  fathoms,  gray  sand  and 
broken diell bottom.    2specimens  (la-type).    Cat.  No.  163262,  U.S.N.M. 

TDBBONILLA  (PTROI8CX7S)  CARflXLDI  DsU  and  Baxtfch. 

Off  Del  Monte,  Monterey,  Cal.:  1  specimen,  type.    12  fathoms.    Cat.  No.  196229, 
U.8.N.M. 

>  FIgarad  type  of  TmihomiOa  ienukula  aubcutpidata,  *  Figured  erebrifiJala, 
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TUSBOimXA  (PYROI8CUS)  ALMO  DtU  and  Baxtfch. 

Off  San  Diego,  Cal.:  4  specimens  (l»type).    2  fathoms.    Oat.  No.  162633, 
U.S.N.M. 

TXTRBOmiLA  (PTROI8CUS)  CALUPBPLUM  DtU  and  Baitadi. 

Panama  Bay:  U.  S.  B.  F.  station  2806,  61}  fathoms,  green  mud  bottom.    1 
specimen,  type.    Oat.  No.  122797,  U.8.N.M. 

TT7RB01IILLA  (PTROISCUS)  DINA  DiOl  and  Baitadu 

Panama  Bay:  U.  S.  B.  F.  station  2799,  29}  fathoms,  green  mud  bottom.    2 
specimens  (l=type).    Cat.  No.  162428,  TJ.S.N.M. 

TTTRBOmiLA  (PTRGISCUS)  SHIMBKI  Dan  and  BaitMh. 

Off  Gralapagos  Islands,  South  America:  U.  S.  B.  F.  station  2813,  40  fathoms,  coral 
and  sand  bottom.    2  specimens  (l^type).    Cat.  No.  206877,  U.S.N.M. 

TURBOmiLA  (PTROISCUS)  SANCTORUM  DaU  and  Baxtach. 

Off  Ceialvo  Island,  Gulf  of  California:  U.  S.  B.  F.  station  2827,  10  fathoms, 

shell  bottom.    4  specimens.    Cat.  No.  162616,  TJ.S.N.M. 
Off  La  Paz,  Gulf  of  Califomia:  U.  S.  B.  F.  station  2823,  26}  fathoms,  broken 

shell  bottom.    21  specimens  (l^type).    Cat.  No.  162614,  TJ.S.N.M. 

TURBOIOLLA  (PYROISCUS)  BUC08M0BASIS  DaU  and  Baitadi. 

San  Luis  Obispo  Bay,  Cal.:  U.  S.  B.  F.  station  3196,  262  fathoms,  green  mud 

bottom,  bottom  temperature  43.2*'.    1  specimen.    Cat.  No.  162680,  U.S.N. M. 
Off  Santa  Rosa  Island,  Cal.:  TJ.  S.  B.  F.  station  2901,  48  fathoms,  gray  sand  and 

mud  bottom,  bottom  temperature  66. I*'.    4  specimens.    Cat.   No.   162681, 

U.S.N.M. 
Off  Santa  Barbara,  Cal.:  TJ.  S.  B.  F.  station  2902,  63  fathoms,  fine  gray  sand 

and  mud  bottom,  bottom  temperature  46^.    1  specimen,  type.    Cat.  No. 

162679,  TJ.S.N.M. 
Off  Catalina  Island,  Cal. :  Univ.  of  Cal.  station  32.    1  specimen.    Univ.  of  Cal. 

collection. 
Off  San  Diego,  Cal.:  Univ.  of  Cal.  station  69.    2  specimens.    Univ.  of  Cal. 

collection. 

TURBOHIIXA  (PYROISCUS)  HALIDOBCA  DaU  and  Baitieh. 

Off  La  Paz,  Gulf  of  Califomia:  U.  S.  B.  F.  station  2822,  21  fathoms,  gray  sand 
and  broken  shell  bottom.    1  specimen,  type.    Cat.  No.  162693,  U.S.N.M. 

TURBONILLA  (PTROISCUS)  AURICOBCA  DaU  and  Bartidi. 
San  Pedro,  Cal.:  2  specimens.    Oldroyd  collection. 

4  specimens.    Oldroyd  collection. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  73997,  U.S.N.M. 
Outside  of  kelp,  off  San  Diego  Harbor,  Cal. :  1  specimen.    16-20  fathoms.    Giipp 

collection. 
Scammon  Lagoon,  Lower  Califomia:  4  spedmens  (l»type).    Cat.  No.  106611, 

U.S.N.M. 
2  specimens.    Arnold  collection. 
2  specimens.    Kelsey  collection. 

TURBOimXA  (PTROISCUS)  CASTAlffBA  Kmp. 

San  Pedro,  Cal.:  1  specimen.    Oldroyd  collection. 

1  specimen.    Cat.  No.  160224,  U.S.N.M. 
Ocean  Beach,  Cal.:  2  specimens.    Kelsey  collection. 
San  Diego,  Cal. :  1  specimen,  type.    Keep  collection. 

U.  S.  B.  F.  station  3566,  3  fathoms,  fine  sand  and  black  shell 
bottom.    1  specimen.    Cat.  No.  162682,  U.S.N.M. 

U.  S.  B.  F.  station  3573, 1^  fathoms,  mud  and  sand  bottom.  1 
specimen.    Cat.  No^  163264,  U.S.N.M. 

2  specimens.    Arnold  collection. 
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San  Diego  Bay,  Gal. :  2  specimeiifi.    EelBey  collection. 
Sandspit,  San  Diego,  Cal.:  1  specimen.    Cook  collection. 

TUBBOHIIXA  (PTRGISCUS)  CA8TANBLLA  DaU. 

Monterey,  Cal.;  1  opedmen,  type.    Gat.  No.  74000,  U.S.N.M. 

TURBOimXA  (PTRGISCUS)  GRIPPI  Baitadi. 

Off  San  Diego,  Gal.:  1  specimen,  type.    Gat.  No.  229011,  U.S.N.M. 

TURBONILIA  (PTRGISCUS)  ntDBlVTATA  Ctrptntor. 

Magadan,  Mexico:  1  specimen.  Tablet  1986,  Liverpool  collection,  British 
Museum. 

TURBOimXA  (PTRGISCUS)  CORA  D*Orblgny. 

Coast  of  Peru,  near  Payta:  1  specimen,  type.    British  Museum. 

TURBONHXA  (PTRGISCUS)  CRATICULATA  M(kth. 

Los  Bocorones,  a  small  island  near  Punta  Arenas,  (3o8ta  Rica:  3  specimens. 
30  fathoms.    Univeisity  Museum,  Copenhagen,  Denmark. 

TURBOIIILLA  (PTRGISCUS)  CSRALVA  DtU  and  BaitKh. 

Off  Ceralvo  Island,  Gulf  of  California:  U.  S.  B.  F.  stotion  2826,  9}  fathoms,  shell 

bottom.    1  specimen.    Cat.  No.  206878,  U.S.N.M. 
Off  La  Paz,  Lower  California:  U.  S.  B.  F.  station  2823,  26)  fathoms,  broken-shell 

bottom.    1  specimen,  type.    Gat.  No.  162686,  U.S.N.M. 

TURBONILLA  (PTRGISCUS)  LSPTA  Dall  and  BaitMh. 

Off  La  Paz,  Gulf  of  California:  U.  S.  B.  F.  station  2823,  26}  fathoms,  broken- 
shell  bottom.    1  specimen,  type.    Gat.  No.  162584,  U.S.N.M. 

TURBOmLLA  (PTRGISCUS)  HISTIAS  DaU  and  Baitich. 

Off  La  Paz,  Gulf  of  California:  U.  S.  B.  F.  station  2822,  21  fathoms,  gray  sand 
and  broken-shell  bottom.    3  specimens  (Istype).    Cat.  No.  162636,  U.S.N.M. 

TURBONILLA  (PTRGISCUS)  SUBULA  M(kth. 

Loe  Bocorones,  small  islands  near  Punta  Arenas,  Costa  Rica.  1  specimen. 
30  fathoms.    Univendty  Museum,  Copenhagen,  Denmark. 

TURBONHXA  (PTRGISCUS)  WICKHAMI  DaU  and  BaitMdi. 

Off  Santa  Catalina  Island,  Cal.:  Univ.  of  Gal.  station 32.  4  specimens  (l>Bt3rpe). 
Gat.  No.  206879,  U.S.N.M. 

TURBOIOLLA  (PTRGISCUS)  LARA  DaU  and  Baitach. 

Off  La  Paz,  Gulf  of  California:  U.  S.  B.  F.  station  2823,  26i  fathoms,  broken- 
shell  bottom.    67  specimens  (l—type).    Cat.  No.  96707,  U.S.N.M. 
Off  Ceralvo  Island,  Gulf  of  California:  U.  S.  B.  F.  station  2822,  21  fathoms,  gray 

sand  and  broken-shell  bottom.  8  speci- 
mens. Cat.  No.  162683,  U.S.N.M. 
U.  S.  B.  F.  stations  2826-2828,  9}  to  10 
fathoms,  shell  bottom.  5  specimens. 
Cat.  No.  191564,  U.S.N.M. 
U.  S.  B.  F.  stations  2826-2828,  9}  to  10 
fathoms,  shell  bottom.  31  specimens. 
Cat.  No.  151929,  U.S.N.M. 

TURBOmiLA  (PTRGISCUS)  COVCTBLLA  Mlhch. 

Sonsonate,  Guatemala,  Central  America:  1  specimen,  type.  Univeisity 
Museum,  Copenhagen,  Denmark. 

TURBOHILLA  (PTRGISCUS)  ADUSTA  DaU  and  Bartsch. 

San  Diego,  Gal.:  1  specimen,  type.    Cat.  No.  206880,  U.S.N.M. 

TURBOimXA  (PTRGISCUS)  LARXmDA  DaU  and  Bartsch. 

Off  La  Paz,  Gulf  of  California:  U.  S.  B.  F.  station  2822,  21  fathoms,  gray  sand 
and  broken-eheU  bottom.  3  specimens  (2acotypes).  Cat.  No.  206881, 
U.S.N.M. 
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TURBOmLLA  (MORMULA)  LORDI  B.  A.  Smtth. 

Sitka  Harbor,  Alaska:  1  epecimen,  12  fathoms.    Oat.  No.  160492,  U.S.N.M. 

7  specimens.    Cat.  No.  160069,  U.S.N.M. 
Banks  Isknd,  British  Columbia:  1  specimen.    Cat.  No.  196234,  U.S.N.M. 

6  specimens.    Taylor  collection. 
Puget  Sound,  Wash.:  1  specimen.    Cat.  No.  4480,  U.S.N.M. 
Port  Orchard,  Wash.:  2  specimens.    Cat.  No.  133234,  U.S.N.M. 

TURBOimXA  (MORMULA)  REOINA  Dall  and  ButMh. 

Off  Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2902,  15  fathoms,  fine  gray  sand 

and   mud   bottom;  bottom  temperature,  45^.    1 
specimen,  type.    Cat.  No.  162686,  U.S.N  .M. 
U.  S.  B.  F.  station  2901,  43  fathoms,  gray  sand  and 
mud  bottom;  bottom  temperature,  55.1^.    1  speci- 
men.   Cat.  No.  162687,  U.S.N.M. 
Off  Point  Fermin,  Cal.:  Univ.  of  Cal.  station  14*.    1  specimen.    Univ.  of  Cal 

collection. 
Catalina  Island,  Cal.:  1  specimen.    Cat.  No.  160119,  U.S.N.M. 
Off  Catalina  Island,  Cal.:  Univ.  of  Cal.  station  21*  (3).    1  specimen.     Univ.  of 

Cal.  collection. 
Univ.  of  Cal.  station  32*.    1  specimen.    Univ.  of  Cal. 
coUection. 

TURBONHXA  (MORMULA)  CATALINBHSIS  D«U  and  ButMh. 

Off  Catalina  Island,  Cal.:  2  specimens  (1— type).    Cat.  No.  160147,  U.S.N.M. 

Univ.  of  Cal.  station  21  (3).    1  specimen.    Univ  of  Cal. 
collection. 

TURBONILLA  (MORMULA)  XSCH8CHOLTZX  Ddl  and  ButKh. 

Port  Simpson,  British  Columbia:  10  specimens.    Taylor  collection. 

5  specimens.    Cat.  No.  196243,  U.S.N.M. 
West  of  Rose  Spit,  Dixon  Entrance,  Queen  Charlotte  Islands,  British  Colum 

bia:  1  specimen.    Taylor  collection. 
Carter  Bay,  British  Columbia:  1  specimen,  type.    Cat.  No.  196241,  U.S.N.M. 

1  specimen.    Taylor  collection. 
Departure  Bay,  British  Columbia:  5  specimens.    Taylor  collection. 

1  specimen.    Gat.  No.  196242,  U.S.N.M. 
Barkley  Sound,  British  Columbia:  35  specimens.    Cat.  No.  211574,  U.S.N.M. 

36  specimens.    Can.  Geol.  Sur.  collection. 

TURBONILLA  (MORMULA)  TRIDBNTATA  Coptntar. 

Monterey,  Cal.:  1  specimen,  type.    Cat.  No.  153156,  U.S.N.M. 
Monterey  Bay,  Cal.:  1  specimen.    39  faithoms.    Berry  collection. 
Off  Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2902,  53  fathoms,  fine  gray  sand 
and  mud  bottom;  bottom  temperature  45^.    4  specimens.    Cat.  No.  126239, 
U.S.N.M. 
San  Pedro,  Cal.:  10  specimens.    Cat.  No.  196240,  U.S.N.M. 

9  specimens.    Oldroyd  collection. 
(White's  Point.)    2  specimens.    Oldroyd  collection. 
?  specimens.    Lowe  collection. 

3    specimens    (Isfigured).    4    faithoms.    Cat.    No.     150983, 
U.S.N.M. 
Laguna Beach,  Cal.:  2  specimens.    Ball  coUecticm. 
Off  Catalina  Island,  Cal.:  1  specimen.    Univ.  of  Cal.  collection. 
Ocean  Beach,  Cal.:  1  specimen.    Kelsey  collection. 
San  Diego,  Cal.:  2  specimens.    Cat.  No.  46505,  U.S.N.M. 

(Foot  of  Ash  St.)    2  specimens.    Oldroyd  collection. 

1  specimen.    Oldroyd  collection. 

2  specimens.    Arnold  collection.        • 
2  specimens.    Kelsey  collection. 

(Off  hotel.)    1  specimen.    Kelsey  collection. 
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TTTRBOHILLA  (MORMULA)  AMBUSTA  Dtfl  and  ButMh. 

Off  San  Pedro,  Gal.:  1  specimen,  type.    10  fathoms.    Oat.  No.  152751,  U.S.N.M. 

1  specimen.    Lowe  collection. 

1  specimen.    Oldroyd  collection. 
San  Di^go,  Gal.:  1  specimen.    Gripp  collection. 

TXTRBOimXA  (MORMULA)  SCAMMONBNSIS  ButMh. 

Scammon  Lagoon,  Lower  California:  1   specimen,    figured.    Cat.    No.   211552, 

U.S.N.M. 
1  specimen .    Eelsey  collection . 

TUSBOMILLA  (MORMULA)  MAJOR  C.  B.  Adami. 

Panama:  1  specimen.    Cat.  No.  225,  Amherst  College  collection. 

TTTRBOimXA  (MORMULA)  SAIITOSANA  Ddl  and  Baxtfch. 

Off  Todoe  Santos,  Lower  Califomia:  U.  S.  B.  F.  station  2830,  66  fathoms,  fine 
sand  bottom;  bottom  temperature  74.1^.  1  specimen,  type.  Cat.  No.  162689, 
U.S.N.M. 

TURBOimXA  (MORMULA)  PBHTALOPBA  DaU  and  Baitieh. 

San  Pedro  Bay,  Cal. :  4  specimens.    Oldroyd  collection. 
San  Pedro,  Cal.:  4  spedmens.    Oldroyd  collection. 

1  specimen.    Cat.  No.  206885,  U.S.N.M. 
San  Diego,  Cal.:  36  specimens  (la^type).    Cat.  No.  46501,  U.S.N.M.    5  speci- 
mens.   Cat.  No.  59328,  U.S.N.M. 
U.  S.  B.  F.  station  3564,  5  fathoms,  fine  sand,  mud  and  black 

shell  bottom.    1  specimen.    Cat.  No.  206882,  U.S.N.M. 
U.  S.  B.  F.  station  3566,  3  fathoms,  fine  sand  and  black  shell 
bottom.    3  specimens.    Cat.   No.   206883,*   U.S.N.M.    (Off 
*  Hotel.)    4  specimens.    12  fathoms.    Kelsey  collection. 

Southern  Califomia:  1  specimen.    Cat.  No.  206884,  U.S.N.M. 
Todos  Santos  Bay,  Lower  Califomia:  1  specimen.    Cat.  No.  32284,  U.S.N.M. 

TURBONILLA  (MORMULA)  HBTBROLOPHA  DaU  and  Bartach. 

Ocean  Beach,  Cal.:  1  specimen.    Kelsey  collection. 

San  Diego,  Cal. :  4  specimens  (l">type).    Cat.  No.  153065,  U.S.N.M. 

1  specimen.    12  fathoms.    Cat  No.  206886,  U.S.N.M. 
San  Hipolito  Point,  Cal. :  4  specimens.    Cat.  No.  192690,  U.S.N.M. 

5  specimens.    Hemphill  collection. 

TURBONILLA  (MORMULA)  IGNACIA  DaU  and  Baitach. 

San  Ignado  Lagoon,  Lower  Califomia:  3  specimens  (l»type).  Cat.  No.  162691, 
U.S.N.M. 

TURBONILLA  (MORMULA)  PBRISCXLIDA  DaU  and  Barlseh. 

Off  Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2901,  48  fathoms,  gray  sand  and 
mud  bottom;  bottom  temperature  55.1^.    3  specimens  (l«type).    Cat.  No. 

163266,  U.S.N.M. 

TURBONILLA  (MORMULA)  PSALSRA  DaU  and  Baitaeh. 

Panama  Bay:  U.  S.  B.  F.  station  2794,  62  fathoms,  gray  sand,  black  specks  and 
broken  shell  bottom;  bottom  temperature  59.6.°    1  specimen,  type.    Cat.  No. 

163267,  U.S.N.M. 

TURBOimXA  (DUNKBRIA)  SBDILLINA  DaU  and  Baitach. 

Off  CenJvo  Island,  Gulf  of  Califomia:  U.  S.  B.  F.  station  2826,  9}  fathoms,  shell 

bottom.    1  specimen.    Cat.  No.  206888,  U.S.N.M. 
Off  La  Paz,  Gulf  of  Califomia:  U.  S.  B.  F.  station  2823, 26}  fathoms,  broken  shell 

bottom.    10  specimens  (l»type).    Cat.  No. 
162697  U.S.N.M. 
U.  S.  B.  F.  station  2822,  21  fathoms,  gray  sand 
and  bioken  shell  bottom.    1  qpecinwii.    Cat. 
No.  206887,  U.S.N.M. 
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TDRBOmiXA  (DUnXERIA)  LAMIBATA  CufttMr. 

San  Pedro,  Cal. :  3  Bpedmena.  Cat.  No.  14946,  V.S.N.U. 
3  apedmenH.  C«t.  No.  130664,  U.S.N.M. 
U  specimens.    Cat.  No.  208466,  U.S.N.U. 

1  spedmen,  described  and  figured.    Cat.  No.  946b,  U.S.N.H. 
62  specunena.    Oldroyd  collection. 

?  spedmens.    Roper  collection. 
?  epedmena.     Lowe  collection. 
TeimioBl  Island,  Cal.:  7spedmena.    Eehnaui coUection. 
Off  Catalina  laland,  Cal.:  TJniv.  of  Cal.  station  32.     I  spedmen.    Univ.  of  Cal. 

collection. 
Ocean  Beach,  Cal:  7  Bpedmena.    Cat.  No,  163049,  U.S.N.M. 
1  apedmen.    Cat.  No.  152315,  U.S.N.M. 
OS  Ballast  Point,  San  Diego,  Cal.:  3  Bpedmena.    12-15  fathoma.    Cat.  No. 
160111,  U.S.N.M. 
16  spedmens.    Eelsey  coUection. 
San  Diego,  Cal. :  6  spedmens.    Kelsey  collection. 

2  epedmene.  Cat.  No.  152317,  U.S.N.M. 
2  spedmenB.  Cat.  No.  109366,  U.S.N.M. 
2  spedmens.    Arnold  collection. 

2  spedmens.    Lowe  collection. 

U.  S.  B.  F.  eUtion  3666,  3  fathoms,  fine  sand  and  black  shell 

bottom.    1  spedmen.    Cat.  No.  206B91,  U.S.N.M. 
(Foot  of  Ash  St.)    4  spedmens.    Oldroyd  collection. 
San  Diego  Harbor,  Cal. :  2  spedmens.    Cat.  No.  211111,  U.S.N.M. 
White's  Point,  San  Diego,  Cal.:  1  specimen.    Oldroyd  collection. 
Off  San  Diego,  Cal.:  Univ.  of  Cal.  atation  37.    1  spedmen.    Univ.  of  Cal.  col- 
lection. 
Outside  of  kelp,  off  San  Diego  Harbor,  Cal. :  1  spedmen.    16-20  fathoms.    Gripp 

collection. 
Todoe  Santos  Bay,  Lower  CaUfornis:  1  spedmen.    Cat.  No.  322846,  U.S.N.M. 
Point  Abreojoa,  Lower  California:  6  spedmens.    Cat.  No.  106517,  U.S.N.M. 

TDSBOmLLA  (DCKKXBIA)  HIPOLITSITSia  I>aU  uid  ButKb. 

San  HipoUto  Point,  Lower  Califomia:  3  specimens  (1— type).    Cat.  No.  206889, 
U.S.N.M. 

TDRBOHnXA  (DUKKERIA)  EZCOLPA  IMt  and  BulKb. 

Gulf  of  California:  1  spedmen,  type.    Cat.  No.  206892,  U.S.N.M. 

TURBOKLLA  (DUNKERU)  SUBAHOOLATA  Cupratv. 

Mazatlan,   Mexico:  2  specimens.    Tablet  2008,   Liverpool  collection,    British 
Museum. 

TDSBOimXA  (DUmSRIA)  AUSKEWBI  DiU  and  Baitach. 

1  specimen,  type.    Cat.  No.  162969,  U.S.N.M. 
Amherst  collection. 


(DnlTKXRIA)  ASATA  D>U  and  Buttch. 

I  Catalina  Island,  Cal.:  1  specimen,  type.    Cat.  No.  206890,  U.S.N.M. 

(DDBEBSIA)  OSnODA  Dan  ind  ButMh. 

Bay:  U.S.B.P.   station   2799,   29}  fathoma,  green  mud  bottom.     1 
spedmen,  type.    Cat.  No.  96806,  U.S.N.M. 
U.S.B.F.  station  2799,  29)  fathoms,  green  mud  bottom.     3  speci- 
mena.    Cat.  No.  162694,  U.S.N.M. 
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TURBOmiXA  (PTROISCITLnS)  CARCKLLATA  Caipenter. 

Mazatlan,  Mexico:  1  apecunen,  type.    Tablet  2009,  Liverpool  collection,  British 
Muaeum. 

TDSBOmiXA  (PTROISCULUS)  FBSTIVA  De  FttUn. 

Bay  of  Panama:  1  spedmen,  type.    De  Folin  coUection. 

TUItBOmLLA  (PYROISCTTLUS)  SUCOSIIIA  DiOl  and  BaitKh. 

Off  Geralvo  laland,  Gulf  of  California:   U.S.B.F,  station  2827, 10  fathoms,  shell 

bottom.    2  specimens.    Cat.  No.  163251a,  U.S.N.M. 
Off  La  Paz;  Gulf  of  California:  U.S.B.F.  sUtion  2S22,  21  fathoms,  giay  sand 

and  broken  shell  bottom.    1  specimen,  type.    Cat.  No.  162698,  U.S.N.M. 

TUSBOHIXXA  (PTROISCULITS)  SWAin  DiOl  and  Baitich. 

San  Pedro,  Cal.:  1  specimen,  type.    Cat.  No.  160485,  U.S.N.M. 

TUSBOHILLA  (PTROISCULUS)  PAX7CILIRATA  C«fp«itor. 

Mazatlan,  Mexico:  1  specimen,  type.    Tablet  2007,  Liverpool  collection,  British 
Museum. 

TUBBOmXXA  (ASICXTVDA)  TUXUtlTA  C.  B.  Adams. 

Panama:  2  specimens,  cotypes.    Cat.  No.  230,  Amherst  College  coUection. 
1  specimen.    Cat.  No.  251,  U.S.N.M. 

TUSBOmXXA  (CASXUOP8I8)  STBHOOTItA  DaU  and  Baitodi. 

San  Hipolito  Point,  Lower  California:  2  specimens  (l=:type).    Cat.  No.  162699, 
U.S.N.M. 

OI>OeTOiaA  aTSACliB)  GLAUSnifOUaS  Cafpanlw. 

Mazatlan,   Mexico:  1   specimen.    Tablet   1987,   Liverpool   collection,    British 
Museum. 

ODOSTOIOA  (8ALA88IBXXA)  LAXA  DaU  and  BaitMli. 

Pacific  Beach,  Cal. :  1  specimen.    Kelsey  collection. 

San  Di^go,  Cal.:  1  specimen.    Cat.  No.  286893,  U.S.N.M. 

Scammon  Lagoon,  Lower  California:  2  specimens.    Cat.  No.  106512,  U.S.N.M. 

ODOSTOBOA  {SALAasaUJk)  RICHI  DaU  and  Baitach. 

San  Pedro,  Cal.:  1  specimen,  type.    Cat.  No.  160484,  U.S.N.M. 

ODOSTOBOA  (8ALAS8IA)  TROPfDITA  DaU  and  BaitKh. 

Isle  of  Pearls,  Bay  of  Panama:  1  specimen,  type.    De  Folin  coUection. 

ODOSTOBOA  (8ALA88U)  SCALABIFOItBOS  Cafpantor. 

Mazatlan,   Mexico:  1   specimen.    Tablet  1962,    Liverpool   collection,    British 
Museum. 

ODOSTOBOA  (BB8LA)  CORVBXA  Caipantar. 

Off  Cacachitas,  Oulf  of  California:  U.S.B.F.  station  2823,  26}  fathoms,  broken 

sheU  bottom.    2  specimens.    Cat.  No.  162734,  U.S.N.M. 
Mazatlan,  Mexico.    2  specimens  (l=rtype).    Tablet  1984,  Liverpool  collection, 
British  Museum. 

ODOSTOBOA  (BB8LA)  XXCOLPA  Baitich. 

Gulf  of  California:  1  specimen,  tjrpe.    Cat.  No.  198903a,  U.S.N.M. 

ODOSTOBOA  (BB8LA)  CALUBCORPHA  DaU  and  Baitach. 

•San  Pedro,  Cal.:  1  specimen,  tjrpe.    Cat.  No.  15565,  U.S.N.M. 

ODOSTOBOA  (CHRT8ALLIDA)  HBTBROCDfCTA  Baitodi. 

Off  San  Diego,  Cal.:  U.S.B.F.  station  2932,  20  fothoms,  gray  sand  and  broken 
shell  bottom;  bottom  temperature  58^.    1  specimen,  type.    Cat.  No.  212033, 

U.S.N.M. 

ODOSTOBOA  (CHRTSALUDA)  KBIOXNI  Caip«itar. 

Masatlan,  Mexico:  1  specimen,  type.    Tablet  1979,  Liverpool  collection,  British 
Museum. 
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ODOSTOMIA  (CHRTSAIXIDA)  INCONSPICX7A  C.  B.  Admu. 

Panama  Bay:  1  specimen,  type.    Amherst  College  collection. 

ODOSTOmA  (CHRTSAIXIDA)  TBLBSCOPIUM  Caipenter. 

Mazatlan,   Mexico:  3  specimens.    Tablet  1978,   Liverpool  collection,   Britidi 
Museum. 

ODOSTOIOA  (CHRTSAIXIDA)  SZCBL8A  DiOl  and  BaitMh. 

Bay  of  Panama:  1  specimen,  type.    Cat.  No.  206894,  U.S.N.M. 

ODOSTOIOA  (CHRTSAIXIDA)  ACRTBU  DaU  and  Bartach. 

Point  Abreojos,  Lower  California:  1  specimen,  type.    Cat.  No.  206895,  U.S.N.M. 

ODOSTOIOA  (CHRTSAIXIDA)  COltfMXTNIS  C.  B.  Adama. 

Bay  of  Panama:  15  specimens.    Amherst  College  collection. 

ODOSTOIOA  (CHRTSALLIDA)  TORRITA  DaU  and  Baxtach. 

Mazatlan,  Mexico:  5  specimens  (l^type).    Amherst  College  collection. 

ODOSTOIOA  (CHRTSALLIDA)  UCINA  DaU  and  Baxtach. 

Manuel   Lagoon,   Lower   California:  2  specimens  (l«tyx>e).    Cat.  No.  106500, 

.     U.S.N.M. 

ODOSTOBOA  (CHRTSAIXIDA)  TALAMA  DaU  and  BaitMh. 

Sqammon  Lagoon,  Lower  California:  4  specimens  (l»type).    Cat.  No.  106518, 

U.S.N.M. 

ODOSTOBOA  (CHRTSALLIDA)  BFFUSA  Caipanter. 

Cape  St.  Lucas,  Lower  California:  1  specimen.    Cat.  No.  16194,  U.S.N.M. 
Mazatlan,  Mexico:  1  specimen,  type.    Tablet  1980,  Liverpool  collection,  British 
Museum. 

ODOSTOBOA  (CHRTSAIXIDA)  PAUPBRCULA  C.  B.  Adama. 

Bay  of  Panama:  1  specimen,  type.    Amherst  College  collection. 

ODOSTOBOA  (CHRTSAIXIDA)  CLATHRATULA  C.  B.  Adama. 

Bay  of  Panama:  2  specimens.    Amherst  College  collection. 

8  specimens.    ?  collection. 

ODOSTOBOA  (CHRTSAIXIDA)  RITTSRI  DaU  and  Bartach. 

Off  Catalina  Island  Cal.:  Univ.  of  Cal.  station  30.    1  specimen,  type.    Cat.  No. 

206896,  U.S.N.M. 
Univ.  of  Cal.  station  90.    4  specimens.    Univ.  of  Cal. 

collection. 
1  specimen,  50  fathoms.    Cat.  No.  206897,  U.S.N.M. 
Off  San  Diego,  Cal.:  Univ.  of  Cal.  station  47.    4  specimens.    Univ.  of  Cal.  col- 
lection. 
Univ.  of  Cal.  station  59.    3  specimens.    Univ.  of  Cal.  cdk- 

lection. 
Univ.  of  Cal.  station  83.    3  specimens.    Univ.  of  Cal.  col- 
lection. 
San  Diego,  Cal.:  2  specimens.    Kelsey  collection. 
San  Pedro,  Cal.:  8  specimens.    Baldridge  collection. 

ODOSTOBOA  (CHRTSAIXIDA)  RINEIXA  DaU  and  Bartach. 

Bay  of  Panama:  1  specimen,  type.    Cat.  No.  162781,  U.S.N.M. 

ODOSTOBOA  (CHRTSALLIDA)  BX7GBNA  DaU  and  Bartadl. 

San  Pedro,  Cal.:  1  specimen.    Cat.  No.  168566,  U.S.N.M. 

2  specimens.    Berry  collection. 
South  Coronado  Island,  Cal.:  1  specimen.    3  fathoms.    Kelsey  collection. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  168567,  U.S.N.M. 

(Foot  of  Ash  St.)    1  specimen.    Oldroyd  collection. 
San  Hipolito  Point,  Lower  California:  4  spedmens  (la*type).    Cat.  No.  127546, 
U.S.N.M. 
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ODOSTOIOA  (CHRTSALUDA)  TRACHI8  DaU  aad  Baitith. 

San  Pedro,  €al.:  1  specimen,  type.    Cat.  No.  168619,  U.S.N.M. 

ODOSTOIOA  (CHRTSALUDA)  LUCCA  Didl  and  ButMh. 

Monterey,  Gal.:  1  Bpecimen.    Kelsey  collection. 
Off  Santa  Catalina  Island,  Gal.:  1  specimen.    Univ.  of  Gal.  collection. 
Off  San  Diego,  Cal.:  Univ.  of  Gal.  station  47.    4  spedmens.    Univ.  of  Gal.  col- 
lection. 
San  Diego,  Gal.:  1  specimen,  type.    Gat.  No.  206898,  U.S.N.M. 

ODOSTOBOA  (CHRTSALUDA)  CLBliBNTINA  Didl  tnd  Bartwh. 

San  Glemente  Island,  Gal.:  1  specimen,  tyx>e.    Gat.  No.  162043,  U.S.N.M. 

ODOSTOBOA  (CHRTSALUDA)  OONISCA  Didl  tnd  BaitKh. 

Mazatlan,   Mexico:  9  specimens.    Tablet  1982,   Liverpool  coUection,   British 
Museum. 

ODOSTOBOA  (CHRTSALUDA)  OLDROTDI  DiOl  tnd  Baitich. 

San  Pedro,  Gal.:  (White's  Point.)    1  specimen.    Gat.  No.  162766,  U.S.N.M. 
San  Diego,  Gal.:  1  specimen,  type.    Gat.  No.  162765,  U.S.N.M. 
Off  Los  Goronados' Islands:  U.  S.  B.  F.  station  2932,  20  fathoms,  gray  sand  and 
broken  shell  bottom;  bottom  temperature  58^.    1  specimen.    Gat.  No.  168569, 

U.S.N.M.       ' 

ODOSTOBOA  (CHRTSALUDA)  NODOSA  CtfpMtor. 

Mazatlan,   Mexico:  2  specimens.    Tablet  1969,   Liverpool  collection,  British 
Museum. 

<»>OeTOBaA  (CHRTSALUDA)  OVATA  CtipntK. 

Masatlan,  Mexico:  3  specimens.     Tablet  1968,  Liverpool  collection.     British 
Museum. 

ODOSTOBOA  (CHRTSALUDA)  CZNCTA  CtipntK. 

San  Pedro,  Gal.:  1  specimen.    Gat.  No.  162768,  U.S.N.M. 

Santa  Barbara,  Gal. :  1  specimen,  type.    Gati  No.  15730,  U.S.N.M. 

Pacific  Beach,  Gal.:  1  specimen.    Gat.  No.  162769,  U.S.N.M. 

ODOSTOBOA  (CHRTSALUDA)  LOOBOSI  Didl  tad  BtitMh. 

Bay  of  Panama:  6  specimens  (l«type).    Amherst  Gollege  collection. 

ODOSTOBOA  (CHRTSALUDA)  VICOLA  Did!  tad  Btitidi. 

San  Pedro  Bay,  Gal.:  1  specimen,  type.    Gat.  No.  206899,  U.S.N.M. 

ODOSTOBOA  (CHRTSALUDA)  ASTRICTA  Didl  tad  Btittch. 

Monterey,  Gal.:  1  specimen,  type.    Gat.  No.  196280,  U.S.N.M. 

ODOSTOBOA  (CHRTSALUDA)  COOPBRX  DtU  tad  BtitMll. 

Monterey,  Gal.:  1  specimen,  type.    Gat  No.  162771,  U.S.N.M. 

ODOSTOBOA  (CHRTSaIxIDA)  HIPOUTBNSIS  DtU  tad  Btittdl. 

San  Hipolito  Point,  Lower  Galifomia:  1  specimen,  type.    Gat.   No.  162770, 

U.S.N.M. 

ODOSTOBOA  (CHRTSALUDA)  LAPAZARA  DtU  tad  BtitMh. 

Off  La  Paz,  Lower  Galifomia:  U.  S.  B.  F.  station  2823,  26^  fathoms,  broken  shell 
bottom.    3  specimens  (l=type).    Gat.  No.  162778,  U.S.N.M. 

ODOSTOBOA  (CHRTSALUDA)  PROXIBCA  De  Voiia. 

Maigarita  Island,  Bay  of  Panama:  1  specimen,  type.    De  Folin  collection. 
ODOSTOBOA  (CHRTSALUDA)  TTLBRI  DtU  tad  Btittdl.  , 

Bay  of  Panama:  6  specimens  (l^type).    Amhent  GoUege  coUection. 

ODOSTOBOA  (CHRTSALUDA)  SCABOlCONBlfSXS  DtU  tad  BtftKh. 

Scammon  Lagoon,  Lower  Galifornia:  1  specimen,  type.  Gat.  No.  106518,  U,S.N  JL 
San  HipoUlo  Point,  Lower  Galifomia:  4  spedmens.  Gat.  No.  162770,  U.S.N.M. 
Pdnt  Abreojos,  Lower  Galifomia:  8  spedmens.    Gat  No.  162780,  U.S.N.M. 
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ODOSTOIOA  (CHRTSALLIDA)  PULCHRA  De  Folia. 

Margarita  Island,  Bay  of  Panama:  1  epecimen,  type.    De  Folin  collection. 

ODOSTOIOA  (CHRTSALLIDA)  MOIVTBRBTBNSIS  DaU  uul  BaitKh. 

Del  Monte,  Monterey  Bay,  Gal. :  1  specimen,  type.    Cat.  No.  196281,  U.S.N.M. 

3  specimens.    Beiry  collection. 
Monterey,  Gal.:  1  specimen.    Gat.  No.  74003,  U.S.N.M. 

1  specimen.    Gat.  No.  196282,  U.S.N.M. 

1  specimen.    Oldroyd  collection. 

1  specimen.    Kelsey  collection. 
San  Luis  Obispo,  Gal.:  1  specimen.    Gat.  No.  162767,  U.S.N.M. 

ODOSTOMIA  (CHRTSALLIDA)  PULCIA  DaU  and  Baitach. 

Monterey,  Gal.:  1  specimen.    Eelsey  collection. 

San  Luis  Obispo,  Gal.:  1  specimen.    Oldroyd  collection. 

Terminal  Island,  Gal. :  2  specimens.    Eshnaur  collection. 

San  Pedro,  Gal.:  36  specimens  (l=type).    Cat.  No.  162763,  U.S.N.M. 

70  specimens.    Oldroyd  collection. 

37  specimens.    Cat.  No.  168568,  U.S.N.M. 

2  specimens  (1  young).    Baldridge  collection. 

ODOSTOMIA  (CHRTSALLIDA)  VIRGINALIS  Dall  and  Baitach. 

White's  Point.  San  Pedro.  Gal. :  4  specimens.    Oldroyd  collection. 

48  specimens.    Gat.  No.  158570,  U.S.N.M. 

10  specimens.    Oldroyd  collection. 
San  Pedro,  Gal. :  47  specimens.    Oldroyd  collection. 

2  specimens.    Baldridge  collection. 
Arch  Beach,  San  Diego,  Gal.:  1  specimen.    Univ.  of  Gal.  collection. 
San  Diego,  Gal.:  10  specimens.    Kelsey  collection. 
Todos  Santos  Bay,  Lower  California:  1  specimen.    Cat.  No.  60914,  U.S.N.M. 

I  specimen.    Gat.  No.  46177,  U.S.N.M. 

II  specimens  (l=t3rpe).    Cat.  No.  46152, 
U.S.N.M. 

San  Hipolito  Point,  Lower  California:  4  specimens.    Gat.  No.  127546,  U.S.N.M. 
Point  Abreojos,  Lower  California:  4  specimens.    Cat.  No.  105474,  U.S.N.M. 

4  specimens.    Cat.  No.  106499,  U.S.N.M. 

2  specimens.    Kelsey  collection. 

ODOSTOmA  (CHRTSALLIDA)  DBFOLINIA  DaU  and  Baitath. 

Margarita  Island,  Bay  of  Panama:  1  specimen,  type.    De  Folin  collection. 

ODOSTOMIA  (CHRTSALLIDA)  DBFOLINIA  CONTRACTA  De  Folin. 
Panama:  1  specimen.    De  Folin  collection.  ^ 

ODOSTOBOA  (CHRTSALLIDA)  DBFOLINIA  DIFFICILIS  DaU  and  Baitach. 
Panama:  1  specimen.    De  Folin  collection. 

ODOSTOIOA  (CHRTSALLIDA)  ORBGONBNSIS  DaU  and  Baiticli. 

Gumshewa  Inlet,  Queen  Charlotte  Islands,  British  Olumbia:  10  specimens 

(l=type).    Cat.  No.  107690,  U.S.N.M. 
Monterey,  Gal.:  1  specimen.    Gat.  No.  73998,  U.S.N.M. 

I  specimen.    Cat.  No.  196283,  U.S.N.M. 

ODOSTOmA  (CHRTSALLIDA)  BBNTHINA  DaU  and  Baxtseh. 

Mazatlan,  Mexico:  2  specimens.    Tablet  1971,  Liverpool  collection,  British 
Museum. 

ODOSTOBOA  (ckRTSALUDA)  PROMBCB8  DaU  and  Bartach. 

Todos  Santoe  Bay,  Lower  California:  1  specimen,  type.   Gat.  No.  162777,  U.S.NJI. 
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ODOSTOBOA  (CHRT8ALLZDA)  PULCHKHRIMA.  Dall  and  BartKh. 

Terminal  Island,  San  Pedro,  Oal.:  1  specimen,  t3rpe.    Cat.  No.  206900,  U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Kelsey  collection. 

ODOSTOIOA  (CHRTSALUDA)  VINCTA  Dall  and  Bartach. 

San  Pedro,  Gal.:  1  specimen,  type.    Gat.  No.  162762,  U.S.N.M. 

1  specimen,    Berry  coUection. 

ODOSTOBOA  (CHRTSALUDA)  FASCIATA  Caxpenter. 

Mazatlan,  Mexico:  5  specimens.    Tablet  1981,   Livopool  collection,   British 
Museum. 

ODOSTOBOA  (CHRT8ALLZDA)  HBLOA  DalLaad  Baxtseh. 

Terminal  Island,  San  Pedro,  Cal.:  11  specimens.    Gat.  No.  206902,  U.S.N.M. 
San  Pedro,  Gal.:  100  specimens.    Gat.  No.  162774,  U.S.N.M. 

190  specimens.    Oldroyd  collection. 
San  Pedro  Bay,  Cal.:  9  specimens.    Cat.  No.  206901,  U.S.N.M. 
Pacific  Beach,  San  Diego,  Cal.:  6  specimens.    Gat.  No.  162773,  U.S.N.M. 

8  specimens.    Kelsey  collection. 
San  Di^go,  Gal.:  11  specimens  (1— type).    Gat.  No.  00905,  U.S.N.M. 

4  specimens.    Oldroyd  coUection. 

7  specimens.    Gripp  collection. 

6  specimens.    Kelsey  coUection. 
Arch  Beach,  San  Diego,  Cal.:    1  specimen.    Univ.  of  Cal.  coUection. 
South  end  Coronado  Island,  Gal. :  2  specimens.    7-10  fothoms.    Baker  collection. 

ODOSTOBOA  (CHRTSALUDA)  DICXLLA  Baitach. 

San  Diego,  Cal.:  1  specimen,  type.    Cat.  No.  211562,  U.S.N.M. 

ODOSTOBOA  (CHRTSAXXIDA)  THAUA  Bartach. 

North  end  of  South  Coronado  Island,  Cal. :  1  specimen,  type.    6  fiithoms.  Cat.  No. 
249903,  U.S.N.M. 

ODOSTOBOA  (CHRTSAXXIDA)  SANCTORUM  DaU  and  Baitodi. 

Todos  Santos  Bay,  Lower  California:  4  specimens  (l=type).    Cat  No.  46409, 

U.S.N.M. 
San  HipoUto  Point,  Lower  GaUfomia:  3  specimens.    Gat.  No.  206803,  U.S.N.M. 

ODOSTOBOA  (CHRTSAXXIDA)  SAPIA  DaU  and  Bartach. 

San  Diego,  Gal.:  1  specimen,  type.    Cat.  No.  162775,  U.S.N.M. 

ODOSTOBOA  (CHRTSAXXIDA)  ROTUNDATA  Caipantar. 

Mazatlan,  Mexico:   2  specimens.    Tablet  1970,  Livopool  collection,  British 
Museum. 

ODOSTOBOA  (CHRTSibXIDA)  DBCBPTRIZ  DaU  and  BaitMh. 

San  Hipolito  Point,  Lower  California:  6  specimens  (l^type).    Gat.  No.  206904, 

U.S.N.M. 
Point  Abreojos,  Lower  California:  3  specimens.    Gat.  No.  206905,  U.S.N.M. 

ODOSTOBOA  (PTROUUNA)  BCAROINATA  C.  B.  Adams. 

PUiama:  1  specimen,  type.    Amherst  College  collection. 

ODOSTOBOA  (BOXLA)  LACUHATA  Caipantar. 

Mazatlan,  Mexico:  7  specimens  (l^type).    Tablet  1964,  Liverpool  collection, 
British  Museum. 

ODOSTOBOA  (BOILA)  POPPBI  DaU  and  Baitath. 

Point  Abreojos,  Lower  California:  2  specimens   (l«type).     Cat.    No.   106519, 

U.S.N.M. 
3  specimens.    Arnold  collection. 
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ODOSTOMIA  (HALDRA)  PHOTIS  Cuprattr. 

Mazatlan,  Mexico:  1  specimen,  t3rpe.    Tablet  1985,  Liverpool  collection,  British 

Museum. 
1  specimen.    Tablet  1983,  Liverpool  collection,  British  Mu- 
seimi. 

ODOSTOMIA  (IVIDXLLA)  PBDROANA  IMl  and  Btttsch. 

San  Pedro,  Gal.:  1  specimen,  type.    Gat.  No.  107422,  U.S.N.M. 

1  specimen.    Gat.  No.  162845,  U.S.N.M. 

4  specimens.    Gat.  No.  152171a,  U.S.N.M. 

9  specimens.^  Oldioyd  collection. 
San  Pedro,  White's  Point,  Gal. :  2  specimens.    Oldroyd  collection. 
Laguna  Beach,  Gal.:  1  specimen.    Ball  collection. 

Gatalina  Island,  Gal.:  2  specimens.    12  fathoms.    Gat.  No.  46162,  U.S.N.M. 
Pacific  Beach,  Gal.:  1  specimen.    Gripp  collection. 

San  Diego,  Gal.:  U.  S.  B.  F.  station  3566, 3  fothoms,  fine  sand  and  black  shell  bot- 
tom.   5  specimens.    Gat.  No.  162846,  U.S.N.M. 

U.S.B.F.  station  3572,  2  fothoms,  mud  and  fine  sand  bottom. 

7  specimens.    Gat.  No.  162847,  U.S.N.M. 

4  specimens.    Gat.  No.  109364,  U.S.N.M. 

2  specimens.    Oldroyd  collection. 

(Off  Goronado  Hotel.)    1  specimen.    Gat.  No.  160094,  U.S.N.M. 
(Off  Goronado  Hotel.)   4  specimens.    Gat.  No.  74022,  U.S.N.M. 
(Off  Goronado  Hotel.)    1  specimen.    Gat.  No.  32305,  U.S.N.M. 
Scanmion  Lagoon,  Lower  Galifomia:  1  specimen.    Oat.  No.  106425,  U.S.N.M. 

ODOSTOmA  (IVIDXLLA)  KAVISA  Dtll  and  ButKh. 

San  Pedro,  Gal.:  30  specimens.    Gat.  No.  129336,  U.S.N.M. 

3  specimens.    Gat.  No.  162843,  U.S.N.M. 

San  Pedro  (White's  Point),  Gal.:  7  specimens.    Oldroyd  collection, 
Galifomia:  28  sx>ecimens.    Oldroyd  collection. 
Arch  Beach,  Gal.:  1  specimen.    Univ.  of  Gal.  coUection. 
Ocean  Beach,  San  Diego,  Gal.:  1  specimen.    Gat.  No.  62844,  U.S.N.M. 
San  Diego,  Gal.:  1  specimen.    Kelsey  collection. 

Scammon  Lagoon,  Lower  Galifomia:  4  specimens  (intype).*  Gat.  No.  106502, 
U.S.N.M. 

ODOSTOBOA  (IVIDKLLA)  NAVISA  DELMOHTBNSIS  Ddl  and  Buticli. 

Off  Del  Monte,  Monterey  Bay,  Gal.:  1  specimen,  type.    12  fathonu.    Gat.  No. 
196297,  U.S.N.M. 

ODOSTOBOA  (IVIDXLLA)  QUmQUBCINCTA  Cttpontor. 

Mazatlan,  Mexico:  1  specimen.    Tablet  1963,  Liverpool  collection,  Britiah  Mu- 
seum. 

ODOSTOBOA  (IVmSLLA)  ORARIANA  DtU  and  Baitidi. 

Panama:  1  specimen,  type.    Amherst  Gollege  collection. 

ODOSTOBOA  (BORALDA)  HXBffPHIIXI  DaO  and  Baitadi. 

San  Pedro,  Gal.:  1  specimen.    Gat.  No.  162842,  U.S.N.M. 
San  Hipolito  Point,  Lower  Galifomia:  1    specimen,    type.    Gat.    No.    162841, 

U.S.N.M. 
1  specimen.    Hemphill  collectian. 
Point  Abreojos,  Lower  Galifomia:  1  q>ecimen.    Kelsey  collection. 

1  specimen.    Gat.  No.  106498,  U.S.N .M. 

ODOSTOBOA  (BORALDA)  ARBCATA  Cupmtsr. 

Mazatlan,  Mexico:   1  specimen.    Tablet  1965,   Liverpool  collection,   Britidi 
Museum. 
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0D06T0MU  (MIRALDA)  SZARATA  C«fp«itor. 

MazatJan,  Mexico:  1  specimen,  type.    Tablet  1966,  Liverpool  collection,  Britiah 
Museum. 

ODOSTOIOA  (MIRALDA)  TXRBBBXXUM  C.  B.  Admik 

Panama  Bay:  1  specimen.    Amherst  College  collection. 

ODOSTOBOA  (MIRALDA)  ASPTN OTA  DiUI  and  BaxtKh. 

San  Pedro,  Cal.:  31  specimens  (l«-type).    Cat.  No.  129335,  U.S.N.M. 

27  specimens.    Oldroyd  collection. 
White's  Point,  San  Pedro,  Cal.:  2  specimens.    Oldroyd  collection. 
Catalina  Island,  Cal.:  1  specimen.    Berry  collection. 
San  Di^go,  Cal.:  1  specimen.    Oripp  collection. 

2  specimens.    Kelsey  coUection. 

3  specimens.    Cat.  No.  105467,  U.S.N.M. 

Cape  St.  Lucas,  Lower  California:  1  specimen.    Cat.  No.  16222,  U.S.N.M. 

ODOSTOBOA  (MIRALDA)  OALAPAOXNSIS  Did!  and  Baitich. 

Near  the  Cralapagos  Islands,  South  America:  U.S.B.F.  station  2813,  40  fathoms, 
coral  and  sand  bottom.    1  specimen,  type.    Cat.  No.  206906,  U.S.N.M. 

ODOSTO^CA  (IVARA)  TURRICULA  DiOl  and  BaitMli. 

Monterey,  Cal.:  1  specimen.    Cat.  No.  73999,  U.S.N.M. 

San  Pedro,  Cal.:  35  specimens  (l»type).    Cat.  No.  168716,  U.S.N.M. 

10  specimens.    Cat.  No.  207128,  U.S.N.M. 

23  specimens.    Oldroyd  coUection. 
Arch  Beach,  II  miles  southeast  of  Newport  Beach,  Cal.:  2  specimens.    Univ.  of 

Cal.  collection. 
Catalina  Island,  Cal.:  3  specimens.    Cat.  No.  168717,  U.S.N.M. 
San  Di^go,  Cal.    1  specimen.    Kelsey  collection. 

Todos  Santos  Bay,  Lower  California:  1  specimen.    Cat.  No.  46176,  U.S.N.M. 
Point  Abreojos,  Lower  California:  1  specimen.    Cat.  No.  105499,  U.S.N.M. 

ODOSTOBOA  (XVALINA)  ABCBRICANA  Dafl  and  Baitich. 

San  Pedro,  Cal.:  12  specimens  (l^type).    Cat.  No.  168718,  U.S.N.M. 

10  specimens.    Oldroyd  collection. 
Arch  Beach,  Cal.:  2  specimens.    Univ.  of  Cal.  collection. 
Santa  Catalina  Island,  Cal.:  2  specimens.    Cat.  No.  168720,  U.S.N.M 
La  Jolla,  Cal.:  2  specimens.    Cat.  No.  162677,  U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  168719,  U.S.N.M. 
South  end  Coronado  Island,  Cal.:  1  specimen.    7-10  fothoms.    Baker  collection. 

ODOSTOBOA  (XVALINA)  fnTKRBCXDIA  CaipMitor. 

Mazatlan,  Mexico:  1  specimen,  type.    Tablet  2010,  Liverpool  collection,  British 
Museum. 

ODOSTOBOA  aOLAXA)  ABOAUTA  DaU  and  Baitodi. 

Monterey  Bay,  CtJ.:  1  specimen.    Cat.  No.  37253,  U.S.N.M. 

Monterey,  off  Del  Monte,  Cal. :  6  specimens,  12  fothoms.    Berry  collection. 

1  specimen,  12  &thoms.    Cat.  No.  168683, 
U.S.N.M. 
San  Pedro,  Cal.:  1  apecimen.    Cat.  No.  168684,  U.S.N.M. 

2  specimens.    Oldroyd  collection. 

Univ.  of  Cal.  station  83.    1  specimen.    Univ.  of  Cal.  collection. 
San  Pedro,  Long  Beach,  Cal. :  1  specimen.    Cat.  No.  1^6298,  U.S.N.M. 
Off  Catalina  Island,  Cal.:  Univ.  of  Cal.  station  28.    1  specimen.    Univ.  of  Cal. 

collection. 
Univ.  of  Cal.  station  30.    1  specimen.    Univ.  of  Cal. 
collection. 
Pacific  Beach,  Cal.:  1  specimen.    Hemphill  collection. 
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San  DidgOy  Cal. :  1  specimen.    Gripp  collection. 

2  specimens.    Kelsey  collection. 

Univ.  of  Gal.  station  47.    11  specimens.    Univ.  of  Cal.  collec- 
tion. 
Univ.  of  Cal.   station  47.    2  specimens.    Cat.    No.   160115 
U.S.N.M. 
Univ.  of  Cal.  station  47.    1  specimen.    Cat.    No.    105469. 

U.S.N.M. 
Off  Coronado  Island,  Cal. :  U.S.B.F.  station  2932, 20  fathoms,  gray  sand  and  broken 
shell  bottom;  bottom  temperature  68^.    1  specimen.    Cat.  No.  168685,  U.S.N.M. 
Point  Abreojos,  Lower  California:    2  specimens  (l»type).     Cat.  No.  106483, 
U.S.N.M. 

ODOSTOMIA  (lOUiBA)  BUCOSBCIA  DiOl  and  ButKh. 

San  Pedro,  Cal.:  32  specimens.    Cat.  No.  129294,  U.S.N.M. 

1  specimen.    Cat.  No.  153091,  U.S.N.M. 
27  specimens.    Oldroyd  collection. 

Arch  Beach,  Cal. :  2  specimens.    Univ.  of  Cal.  collection. 
San  Diego,  Cal. :  2  specimens.    Kelsey  collection. 

2  specimens.    Cat.  No.  105469  U.S.N.M. 
San  Diego,  Sandspit,  Cal.:  1  specimen.    Cooke  collection. 

South  end  Coronado  Island,  Cal. :  7  specimens.    7-10  fathoms.    Baker  collection. 
Todos  Santos  Bay,  Lower  California:  1  specimen.    Cat.  No.  46175,  U.S.N.M. 
Point  Abreojos,  Lower  California:  1  specimen,  type.    Cat.  No.  106501,  U.S.N.M. 

1  specimen.    Cat.  No.  105483,  U.S.N.M. 

ODOSTOMIA  aOLAXA)  DEUCATULA  CaipntK. 

Cape  St.  Lucas,  Lower  California:  1  specimen,  type.    Cat.  No.  4102,  U.S.N.M. 

ODOSTOMIA  (BCBNBSTHO)  ORAMMATOSFDtA  DiOl  and  Baitidi. 

Cape  St.  Lucas,  Lower  California:  1  specimen,  tyx>e.    Cat.  No.  161625,  U.S.N.M. 

ODOSTOMIA  (MSNBSTHO)  PHARCIDA  DaU  and  Bartach. 

Cumshewa  Inlet,  Queen  Charlotte  Island,  British  Columbia:  1  specimen,  type. 
10-15  fathoms.    Cat.  No.  107440,  U.S.N.M. 

ODOSTOMIA  (MBNBSTHO)  BZARA  DaU  and  Battsch. 

Pacific  Grove,  Monterey,  Cal. :  1  specimen,  type.    Cat.  No.  196260,  U.S.N.M. 

ODOSTOMIA  (MBNBSTHO)  ZIZIPHINA  Carpenter. 

Mazatlan,    Mexico:  1   specimen.    Tablet   1967,    Liverpool    collection,    British 
Museum. 

ODOSTOMIA  (MBNBSTHO)  RBCTA    De  FoUn. 

Maigarita  Island,  Panama  Bay:  1  specimen,  type.    De  Folin  collection. 

ODOSTOMIA  (MBNBSTHO)  OLORIOSA  Bartach. 

San  Diego,  Cal.:  1  specimen,  type.    Cat.  No.  211561,  U.S.N.M. 
San  Hipolito  Point,  Lower  California:  1  specimen,  Kelsey  collection. 

ODOSTOMIA  (MBNBSTHO)  AMILDA  Dall  and  Bartach. 

San  Diego,  Cal. :  1  specimen,  type.    Cat.  No.  60905,  U.S.N.M. 

Bound  Island,  Lower  California:  2  specimens.    Cat.  No.  206907,  U.S.N.M. 

ODOSTOBOA  (MBNBSTHO)  CALLIPTROA  Dall  and  Bartach. 

Margarita  Island,  Bay  of  Panama:  1  specimen,  type.    De  Folin  collection. 

ODOSTOMIA  (MBNBSTHO)  BXCISA  Bartach. 

Catalina  Island,  Cal.:  1  specimen,  type.    Cat.  No.  194518,  U.S.N.M. 

ODOSTOMIA  (MBNBSTHO)  FARMA  DaU  and  Bartach. 

Catalina  Island,  Cal.:  1  specimen,  type.    Cat.  No.  206908,  U.S.N.M. 

DOSTOMIA  (MBNBSTHO)  BNORA  DaU  and  Bartach. ' 

San  Pedro,  Cal.:  3  specimens  (l»type).    Cat.  No.  207126,  U.S.N.M. 
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ODOSTOBOA  (MBNBSTHO)  CHILBNSI8  DiOl  and  BaxtKh. 

U.  S.  B.  F.  steamer  AlbaJtroM  at  Tome,  Chile:  1  specimen,  type.  Cat.  No.  109363, 
U.S.N.M. 

ODOSTOBOA  (MBNBSTHO)  TBTBLLA  DaU  and  Baiticb. 

Long  Beach,  Cal.:  10  specimens.    Cat.  No.  127063,  U.S.N.M. 
San  Pedro,  Cal.:  12  specimens.    Cat.  No.  126625,  U.S.N.M. 

1  specimen.    Cat.  No.  46498,  U.S.N.M. 

150  specimens.    Cat.  No.  208068,  U.S.N.M. 

4  specimens.    Oldroyd  collection. 
San  Di^go,  Cal.:  4  specimens.    Univ.  of  Cal.  collection. 

4  specimens.    Eelsey  collection. 

125  specimens  (1— type).    Cat.  No.  46478,  U.S.N.M. 

8  specimens.    Cat.  No.  46477,  U.S.N.M. 

(Foot  of  Ash  St.).    1  specimen.    Oldroyd  collection. 
San  Ignacio  Lagoon,  Lower  California:  1  specimen.    Cat.  No.  106520,  U.S.N.M. 

ODOSTOBOA  (BfBNBSTHO)  HTPOCURTA  DaU  and  Baitach. 

Ofif  Bristol  Bay,  Bering  Sea,  Alaska:  U.  S.  B.  F.  station  3306,  33  fathoms,  fine 
gray  sand  bottom,  bottom  temperature  38.9^.  1  specimen,  type.  Cat.  No. 
168660,  U.S.N.M. 

ODOSTOBOA  (BOSNBSTHO)  ABQUISCULPTA  Caipentar. 

Cape  St.  Lucas,  Lower  California:  1  specimen,  typa    Cat.  No.  16221,  U.S.N.M. 

ODOSTOBOA  (BbtNBSTHO)  HARVORDBNSIS  DaU  and  Baitach. 

Port  Harford,  Cal.:  1  specimen,  type.    Cat.  No.  196299,  U.S.N.M. 

ODOSTOBOA  (BOEHBSTHO)  SUBURTJLATA  Caipentar. 

Mazatlan,  Mexico:  1  specimen,  type.  Tablet  1952,  Liverpool  collection,  British 
Museum. 

ODOSTOBOA  (BVALBA)  IfUllIVAKBNSIS  DaU  and  Baitach. 

North  end  of  Nunivak  Island,  Alaska:  1  specimen.    Cat.  No.  159476,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  KILUSNOOBNSIS  DaU  and  Baitach. 

Killisnoo,  Alaska:  1  specimen,  type.    Cat.  No.  159457,  U.S.N.M. 

3  specimens.    Cat.  No.  205214,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  TOUHOI  DaU  and  Baitach. 

Ship  channel,  Barkley  Sotmd,  British  Columbia:  1    specimen.    18-20  fathoms. 

Cat.  No.  211642,  U.S.N.M. 
1   specimen.    18-20    fathoms. 
Can.  Geol.  Sur.  Museum 
collection,  Ottawa. 

ODOSTOBOA  (BVALBA)  THBA  Baitach. 

San  Pedro,  Cal.:  1  specimen,  t3rpe.    Cat.  No.  211556,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  CALUOPB  Baitach 

Off  Point  La  Jolla,  Cal.:  U.  S.  B.  F.  station  4322,  110  to  199  fathoms,  green  mud 
and  shell  bottom.    1  specimen,  type.    Cat.  No.  211557,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  CALCARBLLA  Baitach. 

Off  Santa  Rosa  Island,  Cal.:  U.  S.  B.  F.  station  2901,  48  fathoms,  gray  sand  and 
mud  bottom;  bottom  tempeiature  55.1^.  1  specimen,  type.  Cat.  No.  211587, 
U.S.N.M. 

ODOSTOBOA  (BVALBA)  TILLABCOOKBNSIS  DaU  and  Baitach. 

Off  Tillamook,  Oregon:  U.  S.  B.  F.  station  3346,  786  fathoms,  green  mud  bottom; 
bottom  temperature  37.3^.    1  specimen.    Cat.  No.  196244,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  BSILDA  DaU  and  Baitath. 

Off  San  Diego,  Cal.:  U.  S.  B.  F.  station  2936,  359  fothoms,  mud  bottom;  bottom 
temperature  49^.    1  specimen,  type.    Cat.  No.  206909,  U.S.N.M. 
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ODOSTOMIA  (BVALBA)  SPRSADBOROUOHI  Dall  tnd  BaitMh. 

Ship  channel,  Barkley  Sound,  BritiBh  Columbia:  2   specimens    18-20   lathoms. 

Can.  Geol.   Sur.  Museum, 
Ottawa. 
1  specimen,  type.    18-20  fath- 
oms.   Cat.  No.  211541,  U.S. 
N.M. 

ODOSTOmA  (BVALSA)  VARCOXTVXRBNSIS  DaU  and  Baxtsch. 

Ship  channel,  Barkley  Soimd,  British  Columbia:  3  specimens  (l=type).    18- 

20  fathoms.  Cat.  No.  211539, 

U.S.NJ«i. 

4  specimens.    18-20  fathoms. 

Can.  Geol.   Sur.    Museum, 

Ottawa. 
ODOSTOBOA  (BVALEA)  AUIUTICA  DaU  and  Baitach. 

Ofi  lliuliuk  Harbor,  Bering  Sea,  Alaska:  U.  S.  B.  F.  station  3336, 55  fathoms,  black 
sand  bottom,  bottom  temperature  41.6^.  14  specimens.  (Description  based 
upon  two  of  this  lot.)    Cat.  No.  205179,  U.S.N.M. 

Captains'  Harbor,  Unalaska,  Alaska:  1  specimen.  25  fathoms.  Cat.  No.  159464. 
U.S.N.M. 

Amaknak  Island,  Unalaska,  Alaska:  1  specimen.    Cat.  No.  160958,  U.S.N.M. 

ODOSTOIOA  (BVALBA)  BJa>IAKBNSIS  DaU  and  Bartach. 

Kadiak  Island,  Alaska:  2  specimens  (l^stype).    Cat.  No.  159470,  U.S.N.M. 

ODOSTOmA  (BVALBA)  QUADRA  DaU  and  Bartach. 

Ship  channel,  Barkley  Sound ,  British  Columbia :  26  specimens  (1  =  t  y  p  e) .    18- 

20  fathoitis.     Cat.  No.  211540, 
U.S.N.M. 
27   specimens.     18-20  fathoms. 
Can.  Geol.  Sur.  Museum, 
Ottawa. 

ODOSTOBOA  (BVALBA)  CALLIMBNB  Baitich. 

San  Pedro,  Cal.:  1  specimen,  type.    Cat.  No.  211555,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  HBRILDA  DaU  and  Baitach. 

Off  San  Diego,  Cal.:  1  specimen,  type.    Cat.  No.  206910,  U.S.N.M.. 

ODOSTOBOA  (BVALBA)  CTPRIA  DaU  and  Bartach. 

Skidegate,  British  Columbia:  1  specimen,  type.    Can.  Geol.  Sur.  collection. 

ODOSTOBOA  (BVALBA)  HTPATIA  DaU  and  Bartich. 

Skidegate,  British  Coliunbia:  1  specimen,  type.    Can.  Geol.  Sur.  collection. 

ODOSTOBOA  (BVALBA)  TBNUIS  Caxpentar. 

Mazatian,  Mexico:  1  specimen.  Tablet  1958,  Liverpool  collection,  British 
Museum. 

ODOSTOBOA  (BVALBA)  VALDBZI  DaU  and  Bartach. 

Barkley  Sound,  British  Columbia:  5  specimens.    Can.  Geol.  Sur.  collection. 

5  specimens.    Cat.  No.  211575,  U.S.N.M.  col- 
lection. 
Orcas  Island,  Puget  Sound,  Wash.:  1  specimen.    Baker  collection. 
Off  Del  Monte,  Monterey,  Cal.:  2  specimens  (l«=type).  12  fathoms. tCat.  No. 

196249,  U.S.N.M. 
2  sx>ecimens.    Berry  collection. 

ODOSTOBOA  (BVALBA)  IfBBCO  DaU  and  BartiCh. 

San  Pedro,  Cal.:  5  specimens.    Cat.  No.  126626,  U.S.N.M. 

15  specimens.    Cat.  No.  206912,  U.S.N.M. 
29  specimens.    Oldroyd  collection. 
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San  Diego,  Cal. :  Univ.  of  Gal.  etation  1.    2  specimenfl.    Univ.  of  Cal.  collection. 

1  specimen,  type.    Cat.  No.  206911,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  lO  Did]  and  BtttMll. 

Santa  Barbara  Channel,   Cal.:  2  specimens.    6  fothoms.    Cat.    No.   107741, 

U.S.N.M. 
Santa  Rosa  Island,  Cal. :  2  specimens  (l»type).    Cat.  No.  56770,  U.S.N .M. 
San  Pedio,  Cal.:  1  specimen.    Cat.  No.  15316,  U.S.N.M. 
Ofif  Santa  Catalina  Island,  Cal. :  Univ.  of  Cal.  station  30.    1  specimen.    Univ.  of 

Cal.  collection. 
San  Diego,  Cal. :  1  specimen.    Gripp  collection. 

2  specimens.    Kelsey  coUection. 
Point  Loma,  San  Diego,  Cal.:  1  specimen.    Kelsey  coUection. 

0D08T0MU  (BVALEA)  BARKLBTBHSIS  DiOl  and  Baitich. 

Barkley  Sound,  British  Columbia:   2    specimens     (l»type).    18-20     fothoms. 

Cat.  No.  211543,  U.S.N.M. 
3  specimens.    18-20  ^thorns.    Can.    Geol. 
Siur.  coUection. 

ODOSTOBOA  (BVALBA)  PRATOMA  Didl  and  ButMli. 

Off  Santa  Rosa  Island,  Cal.:  U.S.B.F.  station  2902,  53  fathoms,  fine  gray  sand 

and  mud  bottom;  bottom  temperature  45^. 
22  specimens  (l«type).  Cat.  No.  206913, 
U.S.N.M. 
U.S.B.F.  station  2901,  48  fatthoms,  gray  sand  and 
mud  bottom;  bottom  temperature  55.1^.  15 
specimens.    Cat.  No.  206914,  U.S.N.M. 

ODOSTOMIA  (BVALBA)  COOBXANA  Btttodi. 

Ellamar,  Alaska:  2  specimens.    Cat.  No.  208427,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  SBPTBNTRIONALIS  DaU  and  BaitKh. 

Unalaaka,  Alaska:  3  specimens  (l«-type).    Cat.  No.  159462,  U.S.N.M. 

ODOSTOMIA  (BVALBA)  CAPITARA  DaU  and  BaitMli. 

St.  Pftul,  Kadiak  Island,  Alaska:  1  specimen.    12  fatthoms.    Cat.  No.  159468, 

U.S.N.M. 
Captains'   Harbor,   Unalaska,  Alaska:  1  specimen,   type.    Cat.   No.   1594645, 
U.S.N.M. 

ODOSTOBOA  (BVALBA)  JBWBTTI  DaU  and  Baitach. 

Santa  Barbara,  Cal.:  2  specimens,  cotypes.    Cat.  No.  15521c,  U.S.N.M. 

ODOSTOMIA  (BVALBA)  XNFLATA  Carpantar. 

Orcas  Island,  Puget  Sound,  Wash.:  1  specimen.    Baker  coUection. 
Neah  Bay,  Wash.:  2  specimens  (l»type).    Cat.  No.  155215,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  COLUMBIANA  DaU  and  BaitKh. 

Off  Fort  Rupert,  Vancouver  Island,  British  Columbia:  U.S.B.F.  station  4203, 
2-30  frithoms,  volcanic,  sheU,  gmvel,  broken  sheU,  and  sponge  bottom;  bottom 
temperature  49.1^.    1  specimen.    Cat.  No.  196246,  U.S.N.M. 

Victoria,  Vancouver  Island,  British  Columbia:  6  specimens  (l>"type).  Cat.  No. 
126658,  U.S.N.M. 

Off  Port  Townsend,  Wash.:  U.S.B.F.  station  4213,  23-25  fathoms,  gimy  sand, 
brokeit  sheU  and  rocky  bottom;  bottom  temperature  51^.  3  specimens.  Cat. 
No.  196245.  U.S.N.M. 

ODOSTOMIA  (BVALBA)  UHALA8KBN8I8  DaU  and  Baitodi. 

Captains'  Harbor,  Unalaska,  Alaska:  1  specimen,  type.    Cat.  No.  150464a. 

ODOSTOBOA  (BVALBA)  ATOSSA  DaU. 

San  Pedro,  Cal.:  2  specimens  (l>-type).    Cat.  No.  110687,  U.8.NJI, 
20441*— Proc.N.M.voU2— 12 ^22 
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ODOSTOBOA  (BVALBA)  OBBSA  DiOl  and  ButKh. 

San  Pedro,  Cal.:  9  specimens  (l»type).    Oat.  No.  208916,  n.S.N.M. 

ODOSTOBOA  (BVALSA)  LUCASANA  IMl  and  BnHdi. 

Gape  St.  Lucas,  Lower  Califomia:  1  specimen,  type.    Oat.  No.  16220,  IJ.8.N.M. 

ODOSTOIOA  (BVALEA)  PHAUBA  DaU  and  Baitadi. 

Monterey,  Gal.:  1  specimen,  type.    Oat.  No.  46488,  U.S.N.M. 

1  specimen.    Oat.  No.  46474,  U.S.N.M. 

1  specimen.    Oat.  No.  46479,  n.S.N.M. 

2  specimens.    Oat.  No.  159469,  U.S.N.M. 
1  specimen.    Oat.  No.  46496,  U.S.N.M. 

1  specimen.    Univ.  of  OaL  collection. 

3  specimens.    Button  collection. 

ODOSTOBOA  (BVALBA)  PHAIVBLLA  Dafl  and  Baitach. 

San  Pedro  Bay,  C^l.:  1  specimen,  t3rpe.    Oat.  No.  196348,  U.S.N.M. 

La  Jolla,  Gal.:  1  specimen.    Gat.  No.  162676,  U.S.N.M. 

Ballast  Point,  San  Diego,  Gal.:  1  specimen.    Oat.  No.  162324,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  SAITTAROSANA  DaU  and  Baitodi. 

Santa  Rosa  Island,  Gal.:  1  specimen,  type.    Gat.  No.  66770,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  TBinnSCULPTA  Caipentar. 

Barkley  Soimd,  British  Golimibia:  1  specimen.    Gan.  Qeol.  Sur.  coUection. 

1  specimen.    Gat.  No.  211577,  U.S.N  Jl. 
Neah  Bay,  Wash.:  1  specimen,  type.    Gat.  No.  16520,  U.S.N.M. 

2  specimens  (1  figured).    Gat.  No.  46483,  U.S.N.M. 
Little  River,  Mendocino  Gounty,  Gal.:  75  specimens.    Gat.  No.  46486,  U.S.N.M. 
Ouallala,  Mendocino  Goimty,  Gal.:  6  specimens.    Gat.  No.  101945,  U.S.N  Jf. 
Oakland,  Gal.:  21  specimens.    Oat.  No.  46484,  U.S.N.M. 
San  Francisco,  Gal.:  2  specimens.    Oat.  No.  74006,  U.S.N.M. 

2  specimens.    Univ.  of  Gal.  collection. 
Santa  Onus,  Gal.:  3  specimens.    Oldroyd  collection. 
Monterey,  Gal.:  30  specimens.    Gat.  No.  46482,  U.S.N  Jl. 

30  specimens.    Gat.  No.  46493,  U.S.N.M. 

30  specimens.    Gat.  No.  46485,  U.S.N.M. 

31  specimens.    Gat.  No.  46489,  U.S.N.M. 

2  specimens.    Gat.  No.  46491,  U.S.N.M. 

4  specimens.  Gat.  No.  46476,  U.S.N.M. 
1  specimen.  Gat.  No.  159475,  U.S.N.M. 
17  specimens.    Gat.  No.  159477,  U.S.N.M. 

5  specimens.    Gat.  No.  159478,  U.S.N.M. 
13  specimens.    Gat.  No.  169479,  U.S.N.M. 
1  specimen.    Gat.  No.  159480,  U.S.N.M. 

4  specimens.    Univ.  of  Gal.  collection. 

Port  Harford,  Gal.:  1  specunen.    Gat.  No.  196247,  U.S.N.M. 

Santa  Barbara,  Gal.:  15  specimens.    Beny  collection. 

San  Miguel  Island,  Gal.:  1  specimen.    Oat.  No.  66680,  U.S.N.M. 

Long  Beach,  Gal.:  1  specimen.    Lowe  collection. 

Ofi  San  Pedro,  Gal.:  Univ.  of  Gal.  station  83.    2  specimens.    Univ.  of  Oal.  col- 
lection. 

San  Pedro  Bay,  Gal.:  2  specimens.    Beny  collection. 

San  Pedro,  Gal.:  5  specimens,  1  young.    Baldridge  collection. 

Newport,  Gal.:  Univ.  of  Gal.  station  20.    9  specimens.    Univ.  of  Gal.  collection. 

Arch  Beach,  Gal.:  Univ.  of  Gal.  station  50.    1  specimen.    Univ.  of  Oal.  collec- 
tion. 

San  Diego,  Oal.:  (Foot  of  Ash  St.)    1  specimen.    Oldroyd  collection. 

4  specimens.    Gat.  No.  60907,  U.S,NJ«. 
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Off  San  Diego,  Cal.:  1  specimen.    20  fathoms.    Kelsey  collection. 

Galifomia:  42  specimens.    Univ.  of  Gal.  coUection. 

Round  Island,  Lower  Calif omia:  2  specimens.    Hemphill  collection. 

Lower  Califonua:  (Type  of  itramxMa  Carpenter.)    1  specimen.    Cat.  No.  15561, 

U.8.N.M. 

ODOSTOIiU  (SVALBA)  AHOULARIB  Didl  and  BtttKh. 

Sitka  Harbor,  Alaska:  5  specimens.    Cat.  No.  150474,  U.S.N .M. 

Nanaimo,  British  Columbia:  5  specimens  (Istype).    Cat.  No.  150565,  U.S.N.M. 

Barkley  Sotmd,  British  Colimibia:  20  specimens.    U.S.N.M. 

21  specimens.    Can.  Geol.  Sur.  collection. 
Victoria,  Vancouver  Sound,  British  Columbia:  3  specimens.    Cat.  No.  126664, 

U.S.NJf. 
Puget  Sound,  Wash.:  1  specimen.    Cat.  No.  43384,  U.S.N.M. 
Del  Monte,  Monterey  Bay,  Cal.:  18  specimens.    12  fathoms.    Berry  collection. 
Port  Harford,  Cal.:  4  specimens.    Cat.  No.  161624,  U.S.N.M. 
Off  middle  California:  U.S.B.F.  station  3194,  92  fathoms,  gray  sand  bottom; 

bottom  temperature  45.9^    1  specimen.    Cat.  No.  196300,  U.S.N.M. 

ODOSTOIIU  (SVALBA)  80CORROBN6I8  DtU  and  ButMli. 

Socorro  Island,  Mexico:  85  specimens  (l»type).    Cat.  No.  153024,  U.S.N. M. 

ODOSTOIOA  (SVALBA)  BALDRIDOBAB  BaxtKh. 

San  Pedro,  Cal.:  1  specimen,  type.    Cat.  No.  211558,  n.S.N.M. 

1  specimen  (young).    Baldridge  collection. 

ODOSTOBOA  (BVALBA)  DOIOLLA  DaO  and  ButMli. 

San  Pedro,  Cal.:  3  specimens.    Oldroyd  collection. 

9  specimens  (Is-type).    Cat.  No.  126626,  U.S.N.M. 

6  specimens  (young).    Baldridge  collection. 
Ballast  Point,  San  Diego,  Cal.:  2  specimens.    Cat.  No.  152324,  U.S.N.M. 
San  Diego,  Cal.:  8  specimens.    Oldroyd  collection. 

3  specimens.    Kelsey  coUection. 
Todos  Santos  Bay,  Lower  California:  1  specimen.    Cat.  No.  46497,  U.S.N.M. 

2  specimens.    Cat.  No.  46470,  U.S.N.M. 

0D08T0MIA  (SVALBA)  CAUPOKmCA  DtU  and  BaitadL 

Ocean  Beach,  San  Diego,  Cal. :  1  specimen,  type.   Cat.  No.  206916,  U.S.N.M. 
San  Diego,  Cal.:  1  specimen.    Cat.  No.  153056,  U.S.N.M. 

1  specimen.    Kelsey  collection. 
Off  South Cotonado  Island,  Cal.:  3  specimens.    Sfothoms.    Baker  collection. 

0D08T0MIA  (SVALBA)  SBULLA  DaO  and  Baificli. 

San  Pedro,  Cal.:  1  specimen.    Oldroyd  collection. 

San  Diego,  Cal.:  1  specimen.    15  fathoms.    Gripp  collection. 

Off  San  Diego,  Cal.:  Univ.  of  Cal.  station  59.    1  specimen,  type.    Cat.  No.  206917, 

U.S.N.M. 

0DO6TOMIA  (SVALBA)  TACOMABN8I8  DaU  and  Baitach. 

Tacoma,  Wash.:  1  specimen,  type.    Cat.  No.  159267,  U.S.N.M. 

ODOerOIOA  (BVALBA)  AMCBITKANA  Dan  and  Baitach. 

Constantino  Harbor,  Awi^iiUW  Island,  Alaska:  2  specimens  (l»type).    Cat.  No. 

161088,  U.S.N.M. 
EUamar,  Alaska:  1  specimen.    Cat.  No.  208426,  U.S.N.M. 

3  specimens.    Baker  collection. 
Bear  Bay,  Peril  Stnits,  Alaska:  4  specimens.    Stephens  collection. 

2  specimens.    Cat.  No.  204013,  U.S.N.M. 
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ODOSTOBOA  (BVALBA)  STBPHBNSI  DaU  md  Baitach. 

Bear  Bay,  Peril  Straits,  Alaska:  3  specimens  (l=»type).  Cat.  No.  204010  U.S.N.M. 

6  specimens.    Stephens  collection. 
Barkley  Sound,  British  Columbia:  30  specimens.    Can.  Geol.  Survey  collection. 

28  specimens.    Cat.  No.  211576,  U.S.N.M. 
Skidegate,  British  Columbia:  1  specimen.    Cat.  No.  220119,  U.S.N.M. 

2  specimens.    Can.  Geol.  Sur.  coUection. 

ODOSTOMIA  (BVALBA)  CLBSSXRI  DaU  and  Bartich. 

Hawk  Inlet,  Admiralty  Island,  Alaska:  2  specimens.    Cat.  No.  204015,  XJ.S.N.M. 

3  specimens.    Stephens  collection. 
Bear  Bay,  Peril  Straits,  Alaska:  7  specimens.    Stephens  collection. 

2  specimens  (l=type).   Cat.  No.  204014,  U.S.N.M. 
Mole  Harbor,  Admiralty  Island,  Alaska:  1  specimen.    Stephens  collection. 
Sitka,  Alaska:  2  specimens.    Cat.  No.  159461,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  MINT7TISSIMA  DaU  and  Bartach. 

San  Diego,  Cal. :  6  specimens  (l^type).    Cat.  No.  206918,  U.S.N.M. 

San  Hipolito  Point,  Lower  California:  2  specimens.    Cat.  No.  206919,  U.S.N.M. 

Point  Abreojoe,  Lower  California:  3  specimens.    Cat.  No.  105484,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  RATlf  ONDI  DaU  and  Bartach. 

Off  Catalina  Island,  Cal. :  Univ.  of  Cal.  station  30.    1  specimen,  type.    Cat.  No. 

206920,  U.S.N.M. 

Univ.  of  Cal.  station  30.    1  specimen,  topotype.    Univ. 
of  Cal.  collection. 

ODOSTOBOA  (BVALBA)  GRAVIDA  Gould. 

Santa  Barbara,  Cal. :  1  specimen,  type.    Cat.  No.  44,  Orig.  No.  24,  A.  31,  10, 
State  Museum,  Albany,  N.  Y. 

ODOSTOBOA  (BVALBA)  KOTILLA  DaU  and  Baitadi. 

Off  Catalina  Island,  Cal. :  Univ.  of  Cal.  station  30.    1  specimen,  type.    Cat.    No. 

206921,  U.S.N.M. 

Univ.  of  Cal.  station  30.    1  specimen,  topotype.    Univ. 
of  Cal.  collection. 

ODOSTOBOA  (BVALBA)  BCOVILLA  DaU  and  Bartach. 

Off  San  Diego,  Cal. :  U.S.B.F.  station  2936, 359  fathoms,  mud  bottom;  bottom  tem- 
perature 49^.    8  specimens  (l=stype).    Cat.  No.  206922,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  ALTINA  DaU  and  Bartach. 

Off  San  Diego,  Cal.:  U.S.B.F.Btation  2936,  359  fathoms,  mud  bottom;  bottom 
temperature  49''.    3  specimens  (l»type).    Cat.  No.  206923,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  PROFUNDICOLA  DaU  and  Bartsdh. 

Off  Point  Vincente,  Cal. :  Univ.  of  Cal.  station  13.    1  specimen.    Univ.  of  Cal. 

collection. 
Off  San  Diego,  Cal.:  U.S.B.F,  station  2936, 359  fathoms,  mud  bottom;  bottom  tem- 
perature 49^.    9  specimens  (l«type).    Cat.  No.  206924,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  BARANOFFBNSIS  DaU  and  Bartach. 

Mole  Harbor,  Admiralty  Island,  Alaska:  1  specimen.    Cat.  No.  204012,  U.S.NJtf. 

1  specimen.    Stephens  collection. 
Bear  Bay,  Peril  Straits,  Baranof  Island,  AUeka:  2  specimens.    Stephens  coUec- 
tion. 
1   specimen,    type.    Cat.    No. 
204011,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  STHCABNSIS  Clasain. 

Sitka,  Alaska:  2  specimens.    Cat.  No.  26232,  Berlin  Museum  collection. 

DOSTOBOA  (BVALBA)  HAGBBIBI8TBRI  DaU  and  BaitMh. 

Hagemeister  Island,  Bering  Sea:  1  specimen,  type.    Cat.  No.  159469,  U.8.N.M. 
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ODOSTOBOA  (BVALBA)  SKIDBOATBNSIS  BartKli. 

Skidegate,  Brituh  Columbia:  Can.  Geol.  Sur.  station  5.    2  Bpecimens,  cotypes. 

Can.  Geol.  Sur.  collection. 
Can.  Geol.  Sur.  station  5.    1  specimen.    Cat.  No. 

220116,  U.S.N.M. 

Can.  Geol.  Sur.  station  4.    1  specimen.    Cat.  No. 

220117,  U.S.N  .M. 

Can.  Geol.  Sur.  station  4     1  specimen.    Can.  Geol. 

Sur.  collection. 
Can.  Geol.  Sur.  station  2.    1  specimen.    Can.  Geol. 

Sur.  collection. 
Can.  Geol.  Sur.  station  2.    1  specimen.    Cat.  No. 

220118,  U.S.N.M. 

ODOSTOBOA  (BVALSA)  RBSINA  Didl  and  Baxtsch. 

Arch  Beach,  Cal.:  1  specimen.    Cat.  No.  206925,  U.S.N.M. 

ODOSTOBOA  (8VALBA)  DBUCIOSA  DaU  and  Baitadi. 

Barkley  Sound,  British  Columbia:  1  specimen.    Can.  Geol.  Sur.  collection. 
Ballard  Beach,  Seattle,  Wash.:  1  specimen.    Baker  collection. 
Monterey,  Cal.:  1  specimen,  type.    t)at.  No.  46492,  U.S.N. M. 

1  specimen..   Cat.  No.  196301,  U.S.N.M. 

ODOSTOBOA  (XVALBA)  PARXIXA  DaU  and  Baitidi. 

Near  the  Gkdapagos  Islands,  South  America:  U.S.B.F.  station  2808,  634  fathoms, 
coral  and  sand  bottom;  bottom  temperature  39.9^.  1  specimen,  type.  Cat. 
No.  206926,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  ORANADBNSIS  DaU  and  Bartach. 

Off  Panama  Bay:  U.S.B.F.  station  2794,  62  fathoms,  gray  sand,  black  specks  and 
broken-shell  bottom;  bottom  temperature  59.6**.  1  specimen,  type.  Cat. 
No.  206927,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  PALBCBRI  BaitMll. 

Gulf  of  California:  2  specimens  (1» type).    Cat.  No.  198903,  U.S.N.M. 

ODOSTOBOA  (BVALBA)  CASSANDRA  Baitodi. 

Skidegate,  British  Colmnbia:  1  specimen,  cotype.    Can.  Geol.  Sur.  collection. 

1  specimen,  cotype.    Cat.  No.  220120,  U.S.N.M. 

ODOSTOBOA  (AlCAXratA)  LASTRA  DaU  and  Baxtich. 

Santa CatalinaChaimel,  Cal.:  1  specimen.    Cat. No.  170794,  U.S.N.M. 
Off  Oatdina  Island,  Cal. :  Univ.  of  Cal.  station  21  (3).    1  specimen.    Univ.  of  Cal. 

collection. 
Univ.  of  Cal.  station  30.    1  specimen.    Univ.  of  Cal. 
collection. 
Off  San  Diego,  Cal.:  Univ.  of  Cal.  station  81.    1  specimen.    Univ.  of  Cal.  col- 
lection. 
Off  Southern  California:  U.S.B.F.  station  2917,  90  fathoms,  fine  gray  sand  and 
broken  shell  bottom;  bottom  temperature  49.1^.    1  specimen,  type.    Cat.  No. 
^06928,  U.S.N.M. 

ODOSTOBOA  (ABCAXratA)  KBHBBRLBTI  DaU  and  Baxtach. 

Nanaimo,  British  Columbia:  1  specimen,  type.    Cat.  No.  150564,  U.S.N.M. 
Baikley  Sound,  British  Columbia:  13  specimens.    Cat.  No.  211582,  U.S.N.M. 

15  specimens.    Can .  Geol .  Sur.  coUectio n . 
Puget  Sound,  Wash.:  2  specimens.    Cat.  No.  44936,  U.S.N.M. 

1  specimen.    Cat.  No.  184258,  U.S.N.M. 
SeatUe,  Wash.:  Ispecimen.    Cat.  No.  129121, U.S.N.M. 

Off  Pt.  Pinos  Li^t,  California:  U.S.B.F.  station  4474,  34-43  fathoms,  bard  sand 
and  mud  bottom.    1  specimen.    Cat.  No.  208507,  U.S.N.M. 
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ODOSTOBOA  (AMATTRA)  BLSA  DaU  and  BaitKh. 

Eadiak  Island,  Alaska:  1  specimen,  type.    Oat.  No.  55811,  TJ.S.N.M. 

ODOSTOBOA  (AMATTRA)  BBRINOX  DaU. 

St.  Michael,  Norton  Sound,  Alaska:  1  specimen,  type.    Gat.  No.  169456,  U.S  .N  .M. 

0D0ST02CIA  (AMAXTRA)  SUBOLOBOSA  BaitMh. 

San  Di^go,  Oal.:  1  specimen,  type.    Oat.  No.  211560,  U.S.N.M. 

1  specimen.    Kelsey  collection. 

ODOSTOBOA  (AMAURA)  SATURA  Caipenter. 

Neah  Bay,  Wash.:  1  q)ecimen,  type.    Oat.  No.  15520,  U.S.N .M. 

1  specimen.    Oat.  No.  15520a,  U.S.N .M. 

ODOSTOBOA  (ABCAXTRA)  HBLBNA  Bailidi. 

San  Pedro,  Oal.:  1  specimen,  type.    Oat.  No.  249904,  U.S.N .M. 

ODOSTOBOA  (ABCAXTRA)  ORIPPIANA  Bailidi. 

Nanaimo,  British  Oolimibia:  1  specimen,  type.    Oat.  No.  211559,  U.S.N.M. 

ODOSTOBOA  (ABCAURA)  FARALLONBNSIS  DaU  and  Baxtadi. 

Off  the  Farallones  Islands,  Oal.:  U.S.B.F.  station  3180,  24  fathoms,  fine  gray 
sand  bottom;  bottom  temperature  50.7^.    1  specimen,  type.    Oat.  No.  168827, 

U.S.N.M. 

0D08T0BCIA  (ABCAXTRA)  SILLANA  DaU  and  Baitsch. 

West  of  Amaknak  Island,  Unalaska:  1  specimen,  type.    60  fothoms.    Oat.  No. 
168809,  tr.S.N.M. 

ODOSTOBOA  (ABCAXTRA)  TALPA  DaU  and  Baitich. 

Mole  Harbor,  Alaska:  1  specimen,  type.    Oat.  No.  204027,  U.S.N.M. 

2  specimens.    Stephens  collection. 
Sitka  Harbor,  Alaska:  2  specimens.    12  fathoms.    Oat.  No.  159472,  U.S.N Jf. 

ODOSTOBOA  (ABCAURA)  KRAUSBI  Ctottin. 

Killisnoo,  Alaska:  1  specimen,  type.    Oat.  No.  36335,  Berlin  Museum. 

1  specimen.    Oat.  No.  159454,  U.S.N.M. 
Eadiak,  Alaska:  1  specimen.    Oat.  No.  159471,  U.S.N.M. 

ODOSTOBOA  (ABIAURA)  BLDORANA  Bartach. 

Eadiak  Island,  Alaska;  2  q)ecimens  (latype).    Oat.  No.  34246,  U.S.NJf . 

0D08T0BCIA  (ABIAURA)  ORCIA  DaU  and  Baxtfdi. 

Santa  Rosa  Island,  Oal.:  1  specimen,  type.    Oat.  No.  206929.  U.S.N.M. 
San  Diego,  Oal.:  1  q)ecimen.    Eelsey  collection. 

ODOSTOBOA  (ABCAURA)  GOULDI  Caipenter. 

Neah  Bay,  Wash.:  1  specimen.    Oat.  No.  22821,  U.S.N.M. 

ODOSTOBOA  (ABCAXTRA)  ARCTICA  DaU  and  Bailidi. 

Sea-Horse  Islands,  Arctic  Ocean:  1  specimen.    Oat.  No.  109454,  U.S.N.M. 

Off  Icy  Oape,  Arctic  Ocean:  4  specimens.    15  fothoms.    Oat.  No.  168807,  U.8.N  J(. 

1  specimen.     7-15   fathoms.     Oat.    No.    168806, 
U.S.N.M. 

2  specimens.    Oat.  No.  87863,  U.S.Nif . 
Southwest  of  Hagemeister  Island,  Bering  Sea,  Alaska:  U.S.B.F.  station  3305, 

23  fathoms,  fine  gray  sand  bottom;  bottom  temperature  41.8^.    2  specimens 
(l«type).    Oat.  No.  168766,  U.S.N.M. 
Off  Bristol  Bay,  Bering  Sea:  U.S.B.F.  station  3306,  33  fathoms,  fine  gray  sand 
bottom;  bottom  temperature  38.9°.    8  specimens.    Oat.  No.  87868»  XJJBMIM. 

ODOSTOBOA  (ABIAXTRA)  AVBLLANA  Caipentei. 

Neah  Bay,  Wash.:  1  specimen,  type.    Oat.  No.  155176,  U.S.NJf. 

ODOSTOBCA  (ABCAXTRA)  BCORATORA  DaU  and  Baitfch. 

Point  Reyes,  Oal.:  U.S.B.F.  station  3164,  61  fathoms,  rocky  bottom;  bottom 
temperature  48.5°.    1  specimen,  type.    Oat.  No.  207261,  U.S.N.M. 
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0D0ST02CIA  (AMAURA)  PBSA  DaU  and  Bailidi. 

Kadiak  Island,  Alaska:  1  specimen,  type.    Gat.  No.  157458,  U.S.N.M. 

OD08T02CIA  (AMAURA)  NOTA  IMl  and  Bartsch. 

Off  Santa  Bom  Island,  Cal.:  U.S.B.F.  station  2901,  48  fathoms,  gray  sand  and 
mud  bottom;  bottom  temperature  55.1^.    9  specimens.    Gat.   No.   206930, 
U.S.NJI. 
San  Pedro,  Gal.:  4  specimens.    Gat.  No.  168804,  U.S.N.M. 

7  specimens.    Oldroyd  collection. 
1  specimen.    Berry  collection. 
Off  Newport,  Gal.:  Univ.  of  Gal.  station  20.    8  epecimeuB,    Univ.  of  Gal.  col- 
lection. 
Off  Gatalina  Island,  Gal.:  Univ.  of  Gal.  station  32.    5  specimens.    Univ.  of  Gal. 

collection. 
Univ.  of  Gal.  station  34.    5  specimens.    Univ.  of  Gal. 

collection. 
Univ.  of  Gal.  station  36.    3  q)ecimen6.    Univ.  of  Gal. 
collection. 
Pacific  Beach,  Gal.:  2  specimens.    Kelsey  collection. 
Ocean  Beach,  Gal.:  2  specimens.    Kelsey  collection. 
San  Di^go,  Gal.:  3  specimens.    Kelsey  collection. 

4  specimens.    Gripp  collection. 
17  specimens  (1-type).    Gat.  No.  46490,  U.S.N.M. 
Univ.  of  Gal.  station  47.    3  specimens.    Univ.  of  Gal.  collection. 

ODOSTOMIA  (AMAURA)  lUUUUJUCNSIS  DaU  and  Baitich. 

Iliuliuk  Village,  Gaptains'  Bay,  Unalaska,  Alaska:  1  specimen,  t3rpe.    6  fathoms. 

Gat.  No.  159463,  U.S.N.M. 
Eider  Gove,  Gaptains'  Bay,  Unalaska,  Alaska:  10  specimens.    25  fathoms.    Gat. 

No.  159453,  U.S.N.M. 
Unalaska,  Alaska:  1  specimen.    Gat.  No.  159465,  U.S.N.M. 

ODOSTOMU  (AMAURA)  NUCIFORMIS  C^aipenter. 

Neah  Bay,  Wash. :  1  specimen,  type.    Gat.  No.  15517a,  U.S.N.M. 

ODOSTOMU  (AMAURA)  CAlfflBLDI  DaU. 

Barkley  Sound,  British  Goliunbia:  3  specimens.    Gan.  Oeol.  Sur.  collection. 

2  specimens.    Gat.  No.  211583,  U.S.N.M. 
Monterey,  Gal.:  1  specimen,  type.    Gat.  No.  46473,  U.S.N.M. 

4  specimens.    Gat.  No  46475,  U.S.N.M. 
2  specimens.    Gat.  No.  159451,  U.S.N.M. 

5  specimens.    Gat.  No.  159454,  U.S.N.M. 

1  specimen.    Gat.  No.  168803,  U.S.N.M. 

2  specimens.    Univ.  of  Gal.  collection. 

DelMonte,  Monterey  Bay,  Gal.:  7  specimens.    12  fathoms.    Berry  collection. 
San  Pedro,  Gal.:  2  specimens.    Gat.  No.  168799,  U.S.N.M. 

7  specimens.    Oldroyd  collection. 
Pacific  Beach,  San  Diego,  Gal. :  2  specimens.    Gat.  No.  168806,  U.S.N.M. 
San  Diego,  Gal.:  1  specimen.    Gat.  No.  168800,  U.S.N.M. 

2  specimens.    Kelsey  collection. 

ODOSTOMIA  (AMAURA)  SUBTURRITA  DaU  and  Bartach. 

Off  Santa  Bom  Island,  Gal.:  U.  S.  B.  F.  station  2901,  48  fathoms,  gray  sand  and 
mud  bottom;  bottom  temperature  55.P.  1  specimen.  Gat.  No.  206931, 
U.S.N.M. 

Redondo,  Gal.:  Univ.  of  Gal.  station  12.    1  specimen.    Univ.  of  Gal.  collection. 
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San  Pedro,  Gal.:  5  specimens.    Gat.  No.  206932,  U.S.N.M. 

10  specimens  (Istype).    Gat.  No.  168801,  U.S.N.M. 

8  specimens.    Oldroyd  collection. 

6  specimens  (4  young).    Baldridge  coUection. 
Santa  Barbara,  Gal. :  2  specimens.    Univ.  of  Gal.  collection. 
Pacific  Beach,  San  Diego,  Gal.:  2  specimens.    Gat.  No.  206933,  U.S.N.M. 
Point  Loma,  San  Di^;o,  Gal. :  3  specimens.    Elelsey  collection. 
San  Diego,  Gal.:  3  specimens.    Gat.  No.  105535,  U.S.N.M. 

?  specimens.    Gripp  collection. 
Todos  Santos  Bay,  Lower  Galifomia:  1  specimen.    Gat.  No.  46472,  U.S.N.M. 
Lower  Galifomia:  2  specimens.    Baldridge  collection. 

ODOSTOBOA  (AMAURA)  MARTSNSI  DiOl  and  Btttsch. 

Killisnoo,  Alaska:  1  specimen,  type.    Gat.  No.  38335,  Berlin  Museum. 

ODOSTOBOA  (SCALSNOSTOICA)  DOTELLA  DaU  and  Baitach. 

Off  Geralvo  Island,  Gulf  of  Galifomia:  U.  S.  B.  F.  stations  2826-2828,  9)  to  10 

fathoms,  shell  bottom.    7  specimens  (l=type).    Gat.  No.  206934,  U.S.N.M. 
Off  La  Paz,  Gulf  of  Galifomia:  U.  S.  B.  F.  station  2823,  26}  fathoms,  broken  shell 

bottom.      6    specimens.      Gat.    No.    206935, 
U.S.N  M. 
U.  S.  B.  F.  station  2822, 21  fathoms,  gray  sand  and 
broken  shell  bottom     1  specimen     Gat.  No. 
206936,  U.S.N.M. 

ODOSTOmA  (SCALSNOSTOICA)  BABTLONIA  Baitach. 

San  Hipolito  Point,  Lower  Galifomia:  2  specimens  (l^stype).    Gat.  No.  127542 

U.S.N.M. 

0D08T0MU  (SCALSNOSTOICA)  RANOU  Da  FaUn. 

Bay  of  Panama?:  1  specimen,  type.    De  Folin  collection. 

ODOSTOBCIA  (HSIDA)  KSLSSTI  Baitach. 

San  Diego,  Gal.:  1  specimen,  type.    Gat.  No.  211544,  U.S.N.M. 

1  specimen.    Eelsey  collection. 

0D0ST02CIA  (HSIDA)  PANAMBNSIS  Cleaain. 

Panama:  2  specimens.    Berlin  collection. 

ODOSTOBCIA  (ODOSTOMU)  FARBLLA  DaU  and  Baitach. 

Off  Long  Beach,  Gal.:  1  specimen,  type.    Gat.  No.  206937,  U.S.N.M. 

ODOSTOBCIA  (ODOSTOBCIA)  DINELLA  DaU  and  Baitach. 

Near  Bedondo,  Gal.:  1  specimen,  type.    Gat.  No.  206938,  U.S.N.M. 

ODOSTOBCIA  (ODOSTOBCIA)  CORONADOSNSIS  DaU  and  Baitach. 

Off  Goxonado  Beach,  San  Diego,  Gal.:  1  specimen,  type.    35  fathoms.    Gat.  No. 

206929,  U.S.N.M. 
2  specimens,  topotypes.   Kelsey  collection. 

ODOSTOmA  (ODOSTOICU)  BCABCBCILLATA  Caipantar. 

Mazatlan,   Mexico:  1   specimen.     Tablet   1957,    Liverpool  collection,   British 
Museum. 
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abreojenais 315 

achates 309 

aera 310 

acryhia 328 

aculeus 311 

adamri 309 

adusta 323 

aepipMta  (Cheinnitzia) 310 

aepynota  {Miralda) 333 

aegui9cuipta 335 

affinU 315 

ahukana 317 

aleutiea 336 

almo 322 

alHna 340 

AMAURA 341 

amimsta 325 

amthUkana 339 

OTnericonct 333 

amianta 333 

anilda 334 

andrewti 326 

angukxris 339 

angtuta 320 

annettm 318 

anUmunda 320 

anUstriata 320 

aragoni 319 

arata 326 

arctica 342 

aresta 314 

armata 332 

ASMUNDA 327 

aaser 312 

attricta 329 

atOBsa 337 

aUriia 313 

awrantia 317 

aurieoma  (PyrgiicuB) 322 

aurieoma  (Vohupa) 308 

avdUma 342 

babyloMa 344 


bairdi 308 

bdteri 313 

baldHdgeae 339 

baroTioffenns 340 

harkleyenais 337 

bentkina 330 

beringi 342 

berryi 317 

BESLA 327 

bicolor 309 

buUoni 311 

caUxareUa 336 

calif omica 339 

callia 319 

caUimene  {Evaiea) 336 

callimene  (Pyrgiscus) 321 

caUimorpha 327 

cdUiope 335 

caUipeplum 322 

caUipgrga 334 

ealvini 313 

eanceUata 327 

car^fieldi  (Amaura) 343 

canfiddi  (Pyrgiacus) 321 

oapitarui 337 

CARELI0P8I8 327 

ccarpenteri 313 

ooMaamdra 341 

eoBUmca 322 

oaatandla 323 

caUilineMii 324 

c-6-adamn 314 

centrota 310 

ceralva 323 

cenosana 309 

CHEMNITZIA 310 

chUmns 335 

chocolaia 317 

CHRY8ALLIDA 327 

dnda 329 

dncteUa 323 

345 


346 


PBOOBEDINGS  OP  TBE  NATIONAL  MV8BVM. 


VOL.42. 


Pagv. 

darinda 311 

dathratula . ,' 328 

daiuiliformis 327 

cUmentina 329 

elewini 340 

coluTnbiana 337 

eommunis 328 

conioa 309 

cofUracta 330 

oonvexa 327 

eookeana  {EvaUa) 337 

eookeana  (Strioturbonilla) 316 

eooperi 329 

cora..... 323 

conmadoensis 344 

craticulata 323 

cypria 336 

deceptrix 331 

defolinia 330 

delicatula 334 

delidosa 341 

delnumtenns  (Ividella) 332 

delirumteTuia  (Turbonilla) 309 

dicelUz 331 

diegeruia 310 

difficili8 330 

dina 322 

dinella 344 

dinora 311 

donilla 339 

doUlla 344 

dracona 314 

DUNKERIA 325 

effma 328 

BGILA 331 

ddorcma 342 

eUa 342 

mcella 313 

enora 334 

eactachoUzi 324 

egilda 335 

tvjDOgmia  {loUua) 334 

eujco8m%a  (Pyrgiaculus) 327 

erux>a7noba8i8 322 

etigena 328 

EVALEA 336 

EVALINA 333 

exara 334 

exarata 333 

exoeUa 328 
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exciaa 334 

excolpa  (Besla) 327 

excolpa  (Dunkeria) 326 

farallonensis 342 

farella 344 

farma 334 

fasciata 331 

favilla 318 

/estiva 327 

feUlla 335 

flavucens 320 

gahhiana 310 

galapagenaia  (Mircdda) 333 

galapagemia  {Strioturbonilla) 315 

galianoi 314 

genilda 326 

gibhosa 315 

gilli 309 

gloriosa  (Menestho) 334 

glorioaa  {Pyrgolampros) 317 

govJdi  {Amaiara) 342 

gouLdi  {Pyrgolampros) 316 

gracUior 315 

gracillima 318 

grammatospira 334 

granadensis 341 

gravida 340 

grippi 323 

grippiana 342 

hagemeisteri 340 

HALDRA 332 

halia 317 

halibrecta 316 

halidoma 322 

haliatrepta 318 

harfordensis.. 335 

haatata 309 

HEIDA 344 

helena 342 

helga 331 

hemphilli 332 

herilda 336 

heterocincta 327 

heterolopha 325 

hipolitenais  ( Chrysallida) 329 

hipolitenais  (Dunkeria) 326 

histias 323 

houseri 311 

humerosa 314 

hypatia 336 
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hypoeurta 336 

hypolispa 310 

ignada 326 

UifdiukentiB 343 

ima 310 

impaial%8 315 

mwMpieua 328 

indifUata 323 

inflaia 337 

intermedia 333 

to 337 

lOLAEA 333 

IVARA 333 

IVIDELLA 332 

jewetti  (Evalea) 337 

jewetti  (PyrgiecM) 319 

huHakeneie 336 

ieepi 318 

kebeyi  (Chemnitzia) 311 

iebey%(Heida) 344 

kennerUyi 341 

HUwnooentia 336 

kraueei 342 

lacunata 331 

lamiiruUa 326 

lapagana 329 

lata 323 

lartmda 323 

laetra 341 

lam 327 

lepta 323 

lieina 328 

lUuyana 318 

LONOCHAEUS 309 

loamm 329 

lordi 324 

hwei 316 

lueana 310 

luoaiona 338 

lueoa 329 

lyalH 317 

LY8ACME 327 

matMdei 320 

maeouni 318 

macra 320 

major 326 

fiuimilkia 344 

mar^naUi 331 


Paga 

marshalli 321 

martenei 344 

mazaUanica 309 

MENE8TH0 334 

mmcana  {lAmgchaeui) 309 

mmcoma  (Strioturbonilla) 312 

minfjUtssima 340 

MIRALDA 332 

moffati 309 

monUifera 326 

monUreyensia 330 

moratora 342 

mcrchi 319 

MOBMULA 324 

movilla 340 

miaioata 310 

mtaricatoides 311 


naviea 

nemo 

nereia 

newoombei, 

nieholei 

nodosa 

nota 

notUla 


332 

336 

320 

316 

313 

329 

343 

340 

nuciformie 343 

nunivakeneie 335 

nuttalli 320 

ntUtingi 318 

ohesa  (Evalea) 338 

oBesa  (Pyrgiscus) 318 

obsoleta 315 

0D08T0MIA 344 

oldroydi 329 

oonisca 329 

OToriana 332 

oreia 342 

oregoneneia  {Chryaallida) 330 

oreffonenais  {Pyrgolamproi) 318 

ovata 329 

painei 317 

palmeri 341 

panameneie  (Heida) 344 

panamensis  (PharddeUa) 309 

panamensis  {StnoturbonUla) 311 

paramosa 311 

parella 341 

paucUirata 327 

paupercula 328 

pagana 315 
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pedroana  (Ividella) 332 

pedroana  (Pyroglamproa) 317 

pentcUopha 326 

pequen9i8 318 

periscelida 325 

pesa  (Amavra) 343 

peaa  (Pyrgolampros) 318 

phalera 326 

phanea  {Evalea) 338 

pkanea  (Strioturbanilla) 316 

phanella 338 

phareida 334 

PHARCIDELLA 309 

phoHs 332 

pluto 319 

poppei 331 

praUmia 337 

profundicola  {Evalea) 340 

profwndicola  (Strioturbonilla) 314 

prolongata 310 

provnecea 330 

proxima 329 

pulcherrima 331 

pulchra 330 

pulda 330 

PTYCHEULIMELLA 316 

PYRAMIDELLA 308 

PYRGI8  CUIUS 326 

PYRGISCU8 318 

PYRGOLAMPROS 316 

PYRGULINA 331 

qwadrx 336 

quinquecincta 332 

rangii 344 

rayrrumdi  (Chemniteia) 311 

raynumdi  (Evalea) 340 

recta  (Meneatho) 334 

recta  (Pyrgiacus) 319 

regina 324 

reigeni 327 

resina 341 

ridhi 327 

ridgwayi 316 

rirulla  (Chrysallida) 328 

Jtinella  {Pyrgolampros) 318 

riUeri 328 

rotundata 331 

SAL  ASS  I  A 327 

SALASSIELLA 327 

ionclorum  (Chryaallida) 331 
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aanetorum  (Pyrgiactu) 322 

aantaroaana  (Chemnitzia) 310 

aantarosana  {Evalea) 338 

aantoaana. .'. 325 

aapia 331 

satiara 342 

actdari/ormia 327 

SCALENOSTOMA 344 

acammonenaia  (Chryaallida) 329 

acammonenaia  {Mormula) 325 

aedUlina 325 

aeptfintrionalia 337 

aerilla 339 

aerrae 314 

ahimeiki 322 

signsB 319 

aillana 342 

aimpaoni 313 

aitkaenaia 340 

ahidegatenaia 341 

amithaoni 315 

aocorroenaia 339 

apreadborotigki 336 

atenogyra 327 

atephanogyra 311 

atephenai 340 

atrioaa 319 

S  TRIO  TURBO NILLA 311 

atylina 313 

aubangukUa 326 

aubgloboaa 342 

aublindata 335 

atibttarUa.  '. 343 

aulmla 323 

auperha 319 

awani 327 

taeomaeMia 339 

talama  {Chryaallida) 328 

talama  {Pyrgolamproa) 316 

talpa 342 

taylari 316 

teleacopium 328 

tenuieuJa 320 

tenuia 336 

tenuiaculpta 338 

terehellum 333 

thalia 331 

thea 335 

tUlamookenaia 335 

torquata 313 

torrita 328 

trachia 329 
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triderUata 324 

tropidita 327 

TURBONILLA .'...  309 

turriada 333 

turriJta 327 

tyUri 329 

unalaskenns 337 

tmdata 315 

valdezi  (Evalea) 336 

valdezi  (Pyrgolampros) 316 

vaneouvererma  (Eoalea) 336 

vaneouvererm8  (Strioturhonilla) 312 
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vexativa 318 

vicola 329 

vidoriana 315 

vinda 331 

virginalia 330 

virgo 321 

VOLUSPA 308 

weldi 320 

tnekhami 323 

youngi 336 

zmpkina 334 


NEW  CYCLOGASTEKID  FISHES  FKOM  JAPAN, 


By  C.  H.  GiLBBBT  and  C.  V.  Burke, 

OfSUmfcrd  Univertiiy,  Califorma, 


The  expedition  in  1906  of  the  Fisheries  steamer  Albatro88  to  the 
northwest  Pacific  made  notable  additions  to  the  cyclogasterid  f aima 
of  Bering  Sea  and  Japan.  A  total  of  35  new  species  were  secured,  of 
which  23  were  from  Japanese  waters,  and  are  here  described.  The 
family  is  miquestionably  of  boreal  origin,  and  is  distributed  along 
shore  and  in  moderate  depths  as  far  toward  the  Tropics  as  the  colder 
currents  can  be  distinctly  traced.  Farther  south,  a  limited  number 
of  species  occur  at  greater  depths.  The  group  is  richly  represented 
in  the  Okhotsk  Sea,  extends  its  range  throughout  the  Sea  of  Japan  to 
the  Straits  of  Tsushima,  and  on  the  eastern  side  of  Hondo  regularly 
at  least  as  far  to  the  south  as  Matsushima  Bay.  Beyond  this  point 
northern  species  are  not  known  to  extend,  but  two  peculiar  gigantic 
forms  {Oydogaster  owstoni  and  Oyclogaster  tanaJcx)  appear  in  Sagami 
Bay  at  depths  which  have  not  been  determined.  This  occurrence  is 
paralleled  among  the  Cottoids  (also  a  boreal  group)  in  the  appear- 
ance of  the  peculiar  genera  SUengis,  Schmidtina,  and  Daruma  in 
Sagami  and  Suruga  Bays,  well  to  the  southward  of  the  area  of  common 
distribution  of  the  northern  genera.  The  cyclogasterids  are  repre- 
sented farther  to  the  south  in  Japanese  waters  by  two  forms,  Oare- 
proehis  rhodomdas  and  Paraliparis  airamentatas,  which  were  obtained 
along  the  margins  of  the  Kuro  Siwo  at  depths  of  405  and  649  fathoms, 
and  were  taken  with  assemblages  of  forms  belonging  to  a  strictly 
tropical  deep-sea  f aima.  A  similar  distribution  is  shown  also  in  the 
eastern  Pacific,  where  Paraliparis  invades  the  deep  waters  of  the 
Tropics,  and  is  represented  by  several  species  which  are  strictly  con- 
fined to  the  deep-sea  tropical  fauna. 

There  are  here  recorded  from  Japanese  waters  (including  the 
Okhotsk  Sea)  31  species  of  cyclogasterids,  of  which  only  4  are  known 
to  extend  their  range  as  far  as  Bering  Sea,  and  one  of  the  four  is  a 
pelagic  form  of  general  distribution  in  the  north  Pacific.  Bering  Sea, 
on  the  other  hand,  has  approximately  25  species  which  are  un- 
recorded from  the  southwest.  After  making  all  necessary  allow- 
ance for  the  imperfect  surveys  of  these  regions,  it  appears  obvious 
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that  80  far  as  the  cyclogasterids  are  concerned,  a  sharp  line  separates 
the  fauna  of  Bering  Sea  from  that  of  the  Okhotsk  and  the  seas  to  the 
south. 

Within  the  Japanese  area,  while  data  are  still  incomplete,  a  faunal 
line  of  some  value  appears  to  separate  the  inclosed  Sea  of  Japan 
(including  the  Gulf  of  Tartary)  from  the  Okhotsk  Sea  and  the  eastern 
shores  generally.  As  is  shown  in  the  following  table  of  distribution, 
12  species  are  recorded  from  the  Sea  of  Japan  and  24  species  from 
the  Okhotsk  and  the  eastern  shores  of  Hokkaido  and  Hondo;  and 
but  five  of  these  are  known  to  occur  in  both  districts.  Further 
exploration  will  increase  the  distribution  of  many  of  these  species, 
but  can  hardly  obliterate  the  faimal  distinction  which  here  seems 
apparent. 

The  types  of  the  new  species  here  described  are  all  deposited  in 
the  United  States  National  Museum. 

The  drawings  are  by  Mr.  W.  S.  Atkinson. 

Table  o/dutrtbtUum  of  Japanese  Cydoffaeteridi. 
[Namas  In  braoketa  are  of  speciea  previoualy  known.] 


Name. 


1. 
3. 
3. 
4. 
5. 
0. 
7. 
8. 
0. 
10. 

11. 

13. 
13. 
14. 
15. 
10. 
17. 
18. 
19. 
30. 
31. 
33. 
33. 
34. 
35. 
36. 
37. 
38. 
30. 
30. 
81. 


ewUentU 

glmnuhirm 

tessettaiui 

•tagastitifl 

•jrenatut 

aertanakx 

[owitoni] 

.^.._^ [oehoUntU] 

Cjfdoffoaierlngetu 

Carepnetut  [qfpnlurus] 

Qtrepnetiu  rosMnus 

Carepnetut  aoanihoda 

Carepnetut  traehftoma 

Oarejproelut  rhodomeUu 

Carepnetut  petttiddttt 

Onrepnetut  tegtUientIt 

Carepnetut  baikfoaOut 

Carepnetut  roteefuteut 

Careproetut  [ooUettQ 

Carepnetut  tineneu *. 

Carepnetut  ppenotoma 

Careproetut  eurilanut 

Careproetut  komopterut 

Careproetut  eniomeUu 

Careproetut  entargwreut 

CrymUat  [maUuthimm^ 

Paniharit  atrumeniatut 

Parwparit  rndanelbrQnchut 

PareUparit  entoeUorit 

J2Mflo«paHtJter5ttl(M 

NetUUpofia  {petegkutl, 


Sea  of 
Japan. 


X 
X 
X 
X 


X 
X 


X 
X 


Okhotsk 

and 

eastern 

coast. 


X 
X 
X 
X 


X 
X 
X 


X 
X 


X 
X 

X 
X 
X 
X 


Bering 


X 
X 
X 


X 
X 
X 


X 
X 
X 
X 
X 
X 


Depth. 


X 

X 


Shore. 

Shore. 

01  to  150  fathoms. 

Shore  to  47  fathoma. 

307  fathoms. 

Unknown. 

Unknown. 

31  to  75  fathoms. 

3G0  fathoms. 

510  fathoms. 

73  to  119  fathooBS. 

818  fathoms. 

343  to  430  fathoms. 

406  to  507  fathoms. 

139  to  183  fathoms. 

119  fathoms. 

1,800  fathoms. 

100  to  110  fathoms. 

390  to  440  fathoms. 

300  fathoms. 

339  fathoms. 

339  fathoms. 

440  fathoms. 

438  fathoms. 

35  to  80  fathoms. 

53  to  300  fathoms. 

049  fathoms. 

440  fathoms. 

100  fathoms. 

193  to  359  fathoms. 

300  to  633  fathoms. 


XBT  TO  JAPANB8B  SPECIES  OF  CTCLOOA8TXB. 

o^  Anterior  portion  of  donal  separated  from  remainder  of  fin  by  a  deep  notch. 

h^.  Gill  slit  extending  downward  to  opposite  base  of  upper  pectoral  ray  only;  pyloric 
c8Bca  about  70;  diameter  of  disk  half  length  of  head;  dorsal  34;  anal  26;  pec« 
toral29 euriUnde^  1. 

fr^.  Gill  slit  extending  downward  to  opposite  base  of  fourth  pectoral  ray;  diameter 
of  disk  much  less  than  half  length  of  head;  dorsal  44;  anal  34;  pectoral  40, 
simus&M*«,  2. 
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a'.  Doisal  not  notched  anteriorly. 

c'.  Last  doraal  and  anal  rays  not  shortened  to  form  a  definite  notch  at  union  with 

caudal  (sometimes  one  or  both  slightly  shortened  in  C  agassizit). 

d}.  Caudal  broadly  joined  by  basal  half  or  three-fourths  to  dorsal  and  anal. 

e^.  Gill  slit  very  wide,  reaching  level  of  sixteenth  pectoral  ray;  diameter  of 

disk  less  than  one-third  length  of  head,  widely  separated  from  vent, 

which  is  nearer  origin  of  anal  fin;  dorsal  48;  anal  37;  pectoral 

35 te89ellatu8t  3. 

e'.  Gill  slit  narrower,  reaching  level  of  eighth  or  ninth  pectoral  ray;  head  very 
broad,  depressed;  eye  very  small,  less  than  half  interorbital  width; 
diameter  of  disk  nearly  half  head,  separated  from  vent  by  its  own  diame- 
ter or  more;  dorsal  44;  anal  34;  pectoral  34 agasaim^  4. 

(P.  Caudal  very  narrowly  joined  to  dorsal  and  anal,  by  not  more  than  its  basal 
fifth;  head  narrow,  compressed;  diameter  of  eye  nearly  three-fourths 
interorbital  width;  diameter  of  disk  about  two-fifths  length  of  head, 
separated  from  vent  by  a  distance  less  than  its  own  diameter;  dorsal  37; 

anal  31;  pectoral  34 frenatuSy  5. 

<P.  Last  doraal  and  anal  rays  shortened,  forming  a  distinct  notch  at  imion  with 
caudal. 
/*.  Pectoral  not  notched  (at  least  in  adults). 

g^.  Head  flattened  in  the  nasal  region,  snout  low  and  projecting;  gill  slit 
reaching  level  of  tenth  or  eleventh  pectoral  ray;  dorsal  and  anal 
joined  to  basal  two- thirds  of  caudal;  diameter  of  disk  less  than  half 
length  of  head,  widely  separated  from  vent,  which  is  nearer  origin 

offmalfin;  dorsal 45;  anal34;  pectoral 41 tandksSf  6. 

9^.  Head  very  convex  and  rounded  in  the  nasal  region;  snout  deep  and 
short,  not  projecting;  gill  slit  extending  to  level  of  tenth  or  eleventh 
pectoral  ray;  diameter  of  disk  2^  in  head,  widely  separated  from 

vent;  dorsal  43;  anal  36;  pectoral  40 owstonif  7. 

p.  Pectoral  notched;  gill  slit  extending  down  to  opposite  sixteenth  or 

eighteenth  pectoral  ray;  diameter  of  disk  less  than  half  length  of  head, 

separated  from  vent  by  a  distance  about  equaling  its  own  diameter; 

dorsal  45  to  47;  anal  36  or  37;  pectoral  42. 

A'.  Body  stout,  ^e  depth  2.8  in  length;  jaws  nearly  equal;  often  with 

parallel  black  stripes;  depth  40  to  75  fathoms ochotenais,  8. 

M.  Body  slender,  the  depth  3.3  in  length;  upper  jaw  much  projecting, 
exposing  nearly  all  the  upper  teeth  anteriorly;  no  black  stripes; 
depth  250  fathoms ingens,  9 . 

1.  CYCLOOASTBR  (NSOUPARIS)  CTTRILBNSIS,  new  tpecies. 

Plate  41,  fig.  1. 

Type. — Cat.  No.  73326,  U.S.N.M.  A  female,  110  mm.  in  total  length, 
from  Milne  Bay,  Simushir  Island,  Japan. 

Closely  related  to  C,  cdRyodon,  from  which  it  differs  in  the  larger 
disk  and  the  vent  more  posterior  in  position. 

Measm'ements  in  himdredths  of  total  length  excluding  the  caudal 
fin:  Length  of  head  29;  greatest  width  of  head  24.5;  greatest  depth 
of  head  opposite  gill  slit  22;  greatest  depth  of  body  25;  depth 
of  caudal  peduncle  9;  interocular  width  10;  diameter  of  eye  4; 
width  at  angles  of  mouth  15;  distance  from  tip  of  snout  to  end 
of  maxillary  12;  length  of  gill  sUt  6;  distance  from  tip  of  snout 
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to  disk  17;  to  anus  3S;  diameter  of  disk  15;  distance  from  disk  to 
anus  7;  anus  to  front  of  anal  fin  15;  length  of  longest  pectoral 
ray  IS;  of  longest  ray  of  lower  lobe  12;  of  shortest  ray  in  notch  8. 
Dorsal  34;  anal  26;  pectoral  29;  pyloric  cseca  about  70. 
Head  and  body  aa  in.  C.  caUyodon;  head  depressed,  the  width 
greater  than  the  depth;  profile  depressed  above  the  eyes;  maxUlar}' 
reaching  vertical  from  anterior  half  of  eye;  snout  depressed;  jaws 
about  equal.  Teeth  as  in  C.  caUyodon,  in  about  nine  oblique  rows 
in  the  half  of  each  jaw.  Anterior  nostril  in  a  prominent  tube ;  pos- 
terior nostril  with  a  rabed  rim,  the  anterior  outer  margin  of  rim 
raised  to  form  a  narrow  pointed  flap.  Gill  slit  small,  extending  down- 
ward to  opposite  the  base  of  the  upper  pectoral  ray. 

The  anterior  nine  dorsal  rays  unsegmented,  the  first  five  set  off  by 
a  notch.    Caudal  truncate,  dorsal  and  anal  connected  to  it  slightly 
or  not  at  aU.    Pectoral  with  s  shallow  notch,  the  lower  lobe  consist- 
ing of  six  rays,  not  reaching  posterior  maigin  of  disk.     Disk  larger 
than  in  C.  caUyodon,  its  diameter  slightly 
more  tlian  half  length  of  head,  equating 
the  distance  from  vent  to  front  of  uial  fin. 
(FiR-  1) 

Coloration  resembling  that  of  C.  eoByo- 
don,  but  with  the  bars  on  fins  and  body 
often  more  pronounced  and  the  spotted 
coloration  sometimes  seen  in  C.  caUyodon 
wholly  lacking.     Dark  above,  with  an  in- 
distinct mottling  of  slato  and  ashy  gray, 
the  lower  surfaces  paler;  pectorals  with  two  or  three  dusky  cross- 
bars ;  dorsal  with  twelve  dusky  bars,  the  posterior  nine  or  ten  extend- 
ing across  the  body  and  on  the  anal  fin;  caudal  with  three  or  four 
irregular  bars;  in  many  specimens  the  bars  are  present  only  on  the 
fins,  leaving  the  body  a  uniform  olive  brown  or  slate  color,  and  in  some 
individuals  even  the  bars  on  the  fins  are  very  indistinct  or  wanting. 
In  addition  to  the  type,  31  specimens  were  taken  in  the  tide  pools 
at  Milne  Bay,  Simushir  Island. 

1.  CTCLOOASTtR  (MBOLIPAtUS)  StMUSHOLB,  nnr  mefci. 

Plate  41,  fig.  2. 

TVpe.— Cat.  No.  733i7,  U.S.N.M.  A  male,  138  mm.  in  total  length, 
from  Milne  Bay,  Simushir  Island,  Japan. 

Closely  related  to  C.  greenei,  differing  in  the  more  numerous  fin 
rays,  in  the  shape  of  the  head  and  body,  and  in  the  vent  being  nearer 
the  disk. 

Measurements  in  hundrodtlis  of  lengtli  excluuve  of  caudal  fin 
(120  mm.):  Length  of  head  29.5;  depth  opposite  front  of  disk  18.5; 
depth  opposite  gill  slit  25;  greatest  widtli  of  head  24;  greatest  depth 
of  body  25;  depth  of  caudal  peduncle  7;  interocutar  width  12.5; 
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diameter  of  eye  4;  width  at  angles  of  mouth  17.5;  distance  from  tip 
of  snout  to  end  of  maxillary  15;  length  of  gill  slit  7.5;  distance  from 
tip  of  snout  to  disk  18;  to  anus  38;  diameter  of  disk  11;  distance 
from  disk  to  anus  9.5;  from  anus  to  front  of  anal  fin  9.5;  length  of 
longest  pectoral  ray  16.5;  of  shortest  ray  in  notch  8. 

Dorsal  44;  anal  34;  pectoral  40. 

Body  deepest  in  front  of  dorsal;  tapering  rapidly  backward  from 
middle  of  second  dorsal.  Head  thick,  only  moderately  depressed, 
its  width  greater  than  its  depth;  cheeks  swollen;  maxillary  reaching 
vertical  from  posterior  margin  of  eye;  anterior  nostril  in  a  thick  tube; 
posterior  nostril  without  a  tube.  Teeth  weakly  trilobed,  in  about 
ten  oblique  rows  in  the  half  of  each  jaw.  Gill  slit  extending  down  in 
front  of  four  pectoral  rays. 

First  seven  dorsal  rays  separated  off  by  a  deep  notch;  caudal  trun- 
cate; anal  joined  to  caudal  for  not  more  than  one-seventh  of  the 
length  of  the  caudal;  dorsal  only  slightly  connected  to  the  caudal; 
pectoral  notched,  the  lower  lobe  consisting  of  seven  rays  and  extend- 
ing slightly  past  disk.    Vent  separated  from  disk  by  diameter  of  disk. 

Color  oUve  brown  above  and  on  sides,  paler  below;  fins  unmarked, 
colored  the  same  as  the  body. 

In  addition  to  the  type,  two  young  cotypes  28  mm.  long  were 
obtained  in  the  same  locality.  In  these  the  vent  is  much  farther 
back,  almost  immediately  in  front  of  the  origin  of  the  anal.  One  of 
the  cotypes  has  large  scattered  papillae,  most  numerous  on  upper 
anterior  part  of  trunk.  These  may  develop  '^ thumb-tacks''  in 
adults. 

9.  CTCLOOASTBR  TBSSRLLATUS,  ii«w  tptdM. 
Plate  41,  fig.  3. 

Type. — Cat.  No.  73328,  U.S.N.M.,  a  male,  186  mm.  long,  from  sta- 
tion 5042^  off  the  southeast  coast  of  Hokkaido,  west  of  Erimo  Saki; 
depth  61  fathoms. 

Measurements  in  hundredths  of  total  length  exclusive  of  caudal 
fin  (158  mm.):  Length  of  head  26;  depth  opposite  front  of  disk  16; 
opposite  gill  slit  20;  greatest  width  of  head  17.5;  greatest  depth  of 
body  23 ;  depth  of  caudal  peduncle  3 ;  interocular  width  11.5;  diameter 
of  eye  4.5;  width  at  angles  of  mouth  12.5;  distance  from  tip  of  snout 
to  end  of  maxillary  13;  length  of  gill  slit  11.5;  distance  from  tip  of 
snout  to  disk  15;  to  anus  37;  diameter  of  disk  8;  distance  from  disk 
to  anus  14;  from  anus  to  front  of  anal  fin  4.5;  from  tip  of  snout  to 
front  of  dorsal  28 ;  longest  pectoral  ray  24 ;  longest  ray  of  lower  lobe 
18 ;  shortest  ray  in  notch  11. 

Dorsal  48 ;  anal  37 ;  pectoral  35. 

Body  elongate,  slender.  Head  pointed,  broad  and  flat  between 
the  eyes;  occiput  not  swollen;  depth  of  head  greater  than  width. 
Snout  depressed,  rising  gradually,  projecting  beyond  the  premaxil- 
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lanes  for  nearly  the  diameter  of  the  eye;  lower  jaw  included;  anterior 
nostril  in  a  very  short  tube;  posterior  nostril  reduced  to  a  small 
pore;  maxillary  reaching  vertical  from  middle  of  eye.  Teeth  in 
moderate  bands,  arranged  in  about  fifteen  oblique  rows  in  the  half 
of  the  lower  jaw  and  twenty  in  the  half  of  the  upper.  Gill  opening 
large,  extending  down  in  front  of  sixteen  pectoral  rays.  Caudal 
elongate,  slightly  rounded,  joined  to  dorsal  and  anal  for  three- 
fourths  its  length,  the  rays  evenly  graduated^  the  union  without 
notch.  Pectoral  notched,  the  lower  lobe  consisting  of  five  rays  and 
reaching  more  than  half  way  from  disk  to  vent.  Disk  rather  smally 
widely  separated  from  the  vent,  which  is  but  little  in  advance,  of  the 
origin  of  the  anal.     (Fig.  2.) 

Top  and  sides  of  head  and  body  dusted  and  marbled  with  dark 
brown;  abdomen  and  throat  pale  or  pinkish;  pectoral  a  little  darker 
than  the  body,  with  irregular  dusky  bars  above;  anterior  margin  of 
dorsal  with  dark  blotches;  posteriorly  these  are  replaced  by  dark  bars 

which  zigzag  obliquely  downwards 
across  the  fin ;  anal  a  little  darker 
than  dorsal,  crossed  by  about  seven 
pairs  of  narrow  dusky  bars,  inclos- 
ing each  a  wider  light  bar;  caudal 
with  three  oblique  bars;  peritoneum 
silvery,  with  dark  spots. 

Resembling  C.  piUcheUus  in  the 

'':;^ir:rS^lS^'°=^^    wide  connection  between  the  verti- 

cal  fins,  but  the  gill  sht  much  wider. 

In  addition  to  the  type,  two  cotypes  were  taken  at  station  5041 

in  the  same  locality,  at  a  depth  of  140  fathoms;  and  one  at  station 

4867,  in  the  Sea  of  Japan,  off  the  coast  of  Korea,  depth  150  fathoms. 

4.  CYCLOOASTBR  AOASSIZD  (Pntaam). 
LiparisagaBsmi  Pittnam,  Proc.  Amer.  Ass.  Adv.  Sci.,  1874,  p.  339  (Gulf  of  Tutary). 

Abundant  in  tide  pools  and  along  shore  throughout  northern  Japan. 
It  was  taken  but  once  with  the  dredge,  at  station  4808,  Straits  of 
Tsugaru,  Japan,  at  a  depth  of  47  fathoms.  Like  many  other  northern 
shore  forms,  its  southern  distribution  is  determined  by  that  of  the 
cold  current,  which  can  be  dotocted  a  little  beyond  Matsuahima 
Bay. 

5.  CYCLOOASTER  VRBNATUS.  MW  ipMlM. 

Plate  42,  fig.  1. 

Type,—Ca.t.  No.  73329,  U.S.N.M.,  94  mm.  long,  from  station  4809. 
in  the  Sea  of  Japan,  off  the  northwest  coast  of  Hondo;  depth  207 
fathoms. 

Measurements  in  hundreths  of  total  length,  exclusive  of  caudal 
fin  (78  nmi.):  Length  of  head  25;  depth  opposite  front  of  disk  14.5: 
opposite  gill  slit  20;  greatest  width  of  head  18;  greatest  depth  of  body 
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25;  depth  of  caudal  peduncle  6;  interocular  width  8;  diameter  of  eye 
5.5 ;  width  at  angles  of  mouth  11 ;  distance  from  tip  of  snout  to  end  of 
maxillary  9;  length  of  giU  slit  8;  distance  from  tip  of  snout  to  disk 
14;  to  anus  32.5;  diameter  of  disk  10;  distance  from  disk  to  anus  7; 
from  anus  to  front  of  anal  fin  15;  distance  from  tip  of  snout  to  front 
of  dorsal  32;  longest  pectoral  ray  of  upper  lobe  17;  of  lower  lobe  17; 
shortest  ray  in  notch  10. 

Dorsal  37;  anal  31;  pectoral  34. 

Body  not  deep,  compressed.  Head  rather  slender  and  pointed, 
compressed;  interorbital  flat;  cheeks  not  swollen;  sides  of  head 
nearly  vertical.  Mouth  small,  narrow,  with  little  lateral  cleft;  maxil- 
lary reaching  vertical  from  front  of  eye.  Teeth  stout,  strongly 
trilobed,  about  eight  rows  in  the  half  of  each  jaw.  Snout  rather 
deep,  slightly  overlapping  the  mouth.  Posterior  nostril  with  a 
raised  rim,  which  is  produced  into  a  short  flap  in  froht;  anterior 
nostril  in  a  long  tube,  which  when  depressed  nearly  reaches  posterior 
nostril.  Gill  opening  extending  down  in  front  of  the  upper  nine 
pectoral  rays. 

Anterior  dorsal  rays  rather  stiff,  the  first  six  unsegmented.  Caudal 
truncate,  consisting  of  ten  stout  rays;  dorsal  and  anal  connected  to 
caudal  for  a  short  distance,  the  ansd  connection  a  little  greater  than 
the  dorsal;  last  rays  of  dorsal  and  anal  connected  to  their  tips  to 
the  caudal.  Disk  rather  small,  with  a  broad  flap.  Vent  close  behind 
disk,  distant  from  it  less  than  the  diameter  of  the  disk.  Pectoral 
notched,  the  lower  lobe  of  seven  rays,  its  tip  reaching  vent. 

C!oloration:  Skin  with  fine  dark  brown  dots,  more  numerous  on 
the  top  of  the  head,  absent  from  the  abdomen;  a  dark  streak  running 
forward  and  downward  from  the  eye;  dark  spots  extending  back- 
ward from  end  of  maxillary;  pectoral  with  a  broken  dark  bar  near 
base,  the  remainder  of  fin  pale;  about  seven  faint  dusky  bars  on 
dorsal  and  anal,  the  posterior  bars  extending  farther  on  peduncle;  a 
narrow  black  bar  across  base  of  caudal,  a  second,  less  marked,  two- 
thirds  the  distance  to  the  tip.  In  life,  the  fins  and  the  lower  jaw 
light  red,  the  body  grayish. 

Apparently  related  to  C.  cyclopiLS,  but  not  closely  so,  and  easily 
distinguished  by  the  shape  of  the  head  and  the  number  of  the  fin  rays. 

Only  the  tjrpe  taken. 

6.  CTCLOOASTBR  TANAKA,  new  ipeciM. 
Plate  42,  fig.  2. 

Liparia  owtUmi  Tanaka,  Joum.  Sci.  Coll.  Imp.  Univ.  Tokyo,  vol.  23, 1908,  p.  46, 
pi.  3,  fig.  2;  not  TrisTnegistus  owatoni  Jordan  and  Snyder. 

Type. — ^360  mm.  long,  from  Vries  Mand,  Sagami  Sea,  Japan.  Pre- 
sented to  Stanford  University  by  Shigeho  Tanaka,  of  the  Imperial 
University  of  Japan. 

Measurements  in  hundredths  of  total  length  exclusive  of  caudal 
fin:  Length  of  head  28;  depth  opposite  gill  slit  22;  greatest  width  of 
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head  22 ;  greatest  depth  of  body  24 ;  depth  of  caudal  peduncle  4.5 ; 
interocular  width  13 ;  diameter  of  eye  3 ;  width  at  angles  of  mouth  18  ; 
distance  from  tip  of  snout  to  end  of  maxillary  14;  length  of  gill  slit 
10.5;  distance  from  tip  of  snout  to  disk  13;  to  anus  39;  diameter  of 
disk  11.5;  distance  from  disk  to  anus  15;  from  anus  to  front  of  dorsal 
31;  longest  pectoral  ray  25;  longest  ray  of  lower  lobe  15;  shortest 
pectoral  ray  15. 

Dorsal  45;  anal  34;  pectoral  41. 

Body  heavy  anteriorly,  not  very  deep.  Head  broad  and  depressed, 
about  as  broad  as  deep,  nearly  quadrate  in  cross  section;  profile 
almost  straight  from  occiput  to  snout.  Snout  depressed,  broadly 
rounded;  upper  jaw  projecting  so  that  the  upper  band  of  teeth  is 
partly  exposed.  Eye  very  small.  Anterior  nostril  in  a  short  thick 
tube,  posterior  with  a  slightly  projecting  rim.  Mouth  very  broad, 
its  angle  behind  vertical  from  anterior  nostril;  maxillary  reaching 
vertical  from  middle  of  eye.  Teeth  strongly  trilobed,  in  about  30 
oblique  rows  in  the  half  of  the  upper  jaw;  outer  teeth  smaller  and 
not  so  strongly  trilobed.  Gill  slit  extending  down  in  front  of  11 
pectoral  rays. 

Caudal  slightly  rounded,  the  dorsal  and  anal  joined  with  its  basal 
two-thirds,  the  last  dorsal  and  anal  rays  shortened,  forming  rounded 
lobes.  Pectoral  broad,  not  notched,  the  lower  lobe  broadly  roimded, 
its  upper  rays  not  shortened.  Disk  large,  oval,  its  anterior  edge 
below  the  eye.     Vent  far  back,  nearer  anal  fin  than  disk. 

Coloration:  Pale  gray  with  dusky  mottlings  and  stripes  along  base 
of  dorsal  and  top  of  body;  margin  of  dorsal,  anal,  pectoral,  and  the 
caudal  dusky;  posterior  surface  of  pectoral  dusky;  free  tips  of  all 
rays  whitish ;  a  white  line  where  the  skin  of  the  body  is  firmly  attached 
to  the  vertical  fins,  this  most  pronounced  on  the  caudal. 

Thumb-tack  prickles  on  the  top  and  sides  of  head  and  body, 
apparently  absent  on  throat  and  abdomen. 

C.  ianaJcx  can  be  distinguished  from  C.  owstoni  by  the  broad  de- 
pressed snout.  They  both  agree  in  the  character  of  the  caudal  and 
pectoral  fins,  which  distinguish  them  from  the  other  species  of  the 
genus. 

Five  specimens  of  this  species  were  in  the  collections  of  the  Imperial 
University  of  Japan,  three  of  these  from  the  vicinity  of  Vries  Island, 
Sagami  Sea,  taken  in  the  spring  of  1906,  the  other  two  probably 
from  the  same  locality.  An  additional  specimen  has  been  recently 
taken  at  Fusan,  Korea,  by  Dr.  David  Starr  Jordan. 

7.  CTCLOOilSTBR  OWSTOin  (Jordan  and  Snjdm). 

Trimieffistua  owstoni   Jordan  and  Sktder,  Smiths.  Misc.  Coll.,  vol.  45,  1904, 
p.  238,  pi.  58  (Sagami  Bay).    « 

No  additional  specimens  were  secured  of  this  interesting  species, 
which  is  known  only  from  the  type,  and  from  a  specimen  from  the 
market  at  Nagasaki  recorded  by  Schmidt.* 


1  Proo.  U.  S.  Nat.  If  as.,  vol.  28, 1904,  p.  1S9. 


* 
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8.  CTCLOOASTBR  OCHOTBNSIS  (Schmidt). 
Plate  42,  fig.  3. 
LipariioAoUntis  ScHinDT,  Piscee  Marium  Orientalium,  1904,  p.  163  (Okhotsk  Sea). 

The  following  description  will  serve  for  comparison  with  other 
allied  species  of  our  collection: 

Head  3.3  in  length;  depth  2.8.  Dorsal  45;  anal  36;  pectoral  42. 
Eye  8.8  in  head;  snout  2.6;  gill  slit  2.2;  disk  2.5;  pyloric  caeca  23. 

Body  heavy  and  deep  .anteriorly,  tapering  rapidly  to  the  caudal, 
the  greatest  depth  at  shoulders.  Head  short  and  deep,  the  occiput 
slightly  swollen,  the  profile  steep;  interorbital  space  broad;  the 
distance  between  the  anterior  nostrils  contained  3.6  times  in  the 
head.  Snout  short  and  broad,  rising  abruptly;  jaws  equal.  Anterior 
nostrils  in  a  prominent  tube;  posterior  nostril  with  a  raised  rim. 
Eye  small,  round.  Mouth  broad;  maxillary  reaching  vertical  from 
just  behind  the  eye.  Teeth  slender,  weakly  trilobed,  in  a  broad 
band,  arranged  in  about  25  oblique  rows  in  the  half  of  each  jaw,  those 
of  the  anterior  series  minute.  Gill  slit  broad,  extending  down  in 
front  of  18  pectoral  rays. 

Anterior  dorsal  rays  buried  in  a  gelatinous  tissue;  distance  from 
tip  of  snout  to  dorsal  2.8  in  body.  Caudal  broad,  slightly  rounded. 
Dorsal  and  anal  joined  to  basal  half  of  caudal,  the  anal  a  little  more 
widely  joined  than  the  dorsal;  last  rays  of  both  dorsal  and  anal 
shortened,  forming  rounded  lobes,  pectoral  broad,  notched;  the 
lower  lobe  thickened,  with  partly  free  rays  reaching  two-tliirds  the 
distance  from  disk  to  vent.  Disk  nearly  round;  distance  from  tip 
of  lower  jaw  to  disk  8.4  in  length;  from  disk  to  origin  of  anal  4.8. 
Vent  separated  from  disk  by  a  little  less  than  diameter  of  disk. 

Coloration:  Top  of  head  and  sides  and  back  of  body  with  bluish 
black  stripes,  these  darker  along  the  edges  and  sometimes  dividing 
posteriorly  to  form  two  stripes;  lower  parts  of  body  pale;  margin  of 
pectoral,  dorsal,  and  anal  bluish  black;  caudal  blackish;  lower  lobe 
of  pectoral  not  so  dark  as  the  upper. 

Thumb-tack  prickles  on  top  of  head  and  on  back;  those  on  sides 
smaUer;  lower  surfaces  smooth. 

This  species  differs  from  C.  agassizii  in  the  increased  number  of 
pectoral  rays.  The  description  is  from  a  female  specimen  465  mm. 
long,  from  station  5008,  in  Aniva  Bay,  Sagalin  Island,  at  a  depth  of 
40  fathoms.  Yoimg  specimens  were  taken  in  the  same  locality  at 
stations  5010  and  5012,  depths  21  and  42  fathoms;  and  others  from 
stations  5016,  5017,  5020,  5021,  and  5023,  off  the  eastern  coast  of 
Sagalin,  at  depths  of  64  to  75  fathoms. 

As  in  certain  other  species  of  the  genus,  C.  ochotensis  displays 
distinct  color  patterns.  Certain  of  our  specimens  are  conspicuously 
marked  with  longitudinal  black  streaks,  others  with  light  blotches 
of  varying  size  and  shape,  narrowly  margined  with  dusky,  while  the 
majority  are  gray,  finely  spotted  or  variegated  with  darker. 
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9.  CTCLOGASTBR  INGBNS,  new  spedM. 

Plate  43,  fig.  1. 

Tyy^.— Cat.  No.  73330,  U.S.N.M.  A  male,  490  mm.  long,  from 
station.  4863,  off  the  coast  of  Korea,  in  the  Sea  of  Japan;  depth  250 
fathoms. 

Measiurements  in  hmidredths  of  total  length,  excluding  the  caudal 
fin  (410  mm.):  Length  of  head  31.5;  depth  opposite  front  of  disk 
25.5;  opposite  gill  slit  30;  greatest  width  of  head  24.5;  greatest 
depth  of  body  30;  depth  of  caudal  pedimcle  4;  interocular  width  12; 
diameter  of  eye  3;  width  at  angles  of  mouth  18.5;  distance  from  tip 
of  snout  to  end  of  maxillary  16.5;  length  of  gill  sht  14;  distance  from 
tip  of  snout  to  disk  18.5;  to  anus  38.5;  diameter  of  disk  11 ;  distance 
from  disk  to  anus  9.6;  from  anus  to  front  of  anal  fin  8.5;  from  tip  of 
snout  to  front  of  dorsal  34;  longest  pectoral  ray  22;  longest  ray  of 
lower  lobe  18;  shortest  ray  in  notch. 

Dorsal  45;  anal  37;  pectoral  42. 

Body  deepest  at  union  with  head,  rather  elongate  and  weak  pos- 
teriorly and  much  compressed;  head  heavy,  occiput  swollen,  profile 
rising  very  obliquely  from  snout;  cheeks  slightly  swollen;  snout 
short,  deep,  rising  abruptly;  upper  jaw  projecting  so  that  nearly  all 
the  upper  teeth  are  exposed;  anterior  nostril  in  a  short  wide  tube; 
eye  small;  mouth  wide;  maxiQary  reaching  vertical  from  slighfly 
behind  eye;  posterior  teeth  slender,  depressible  and  weakly  trilobed, 
the  anterior  teeth  becoming  progressively  smaller,  those  along  the 
front  of  each  jaw  extremely  minute;  about  20  oblique  rows  in  the 
half  of  the  lower  jaw  and  30  in  the  upper.  Gill  sht  wide,  extending 
down  in  front  of  16  pectoral  rays. 

Origin  of  dorsal  sUghtly  behind  tip  of  gill  flap.  Caudal  injured,  its 
union  with  dorsal  and  anal  apparently  equal  to  half  or  more  than  half 
of  its  length.  Pectoral  notched,  the  lower  lobe  reaching  two-thirds 
the  distance  from  the  disk  to  the  vent.  Disk  rather  large,  separated 
from  vent  by  a  distance  nearly  equal  to  its  own  diameter. 

Body  and  vertical  fins  dusky,  with  bluish  black  mottlings;  margin 
and  posterior  surface  of  head  and  body  pale. 

Minute  thumb-tack  prickles  sparsely  distributed  on  top  of  head, 
on  dorsal  fin,  and  on  sides  of  body;  lower  parts,  including  anal  fin 
and  a  strip  along  its  base,  the  terminal  part  of  snout,  lower  part  of 
cheeks  and  opercles,  the  pectoral  fin  and  its  axil  naked. 

This  species  differs  from  O.  ochotensis  in  having  a  shorter  jaw  and 
a  longer  slenderer  body.  It  appears  to  have  more  oblique  series  of 
teeth  in  the  upper  jaw  than  in  the  lower  (30-20),  while  G.  ochotenMs 
has  about  the  same  number  (25)  in  each  jaw;   but  this  may  have 

ttle  significance,  as  in  these  species  the  total  nimxber  of  rows  in 

iults  has  been  increased  by  the  more  or  less  irregular  intercalation 

I  secondary  rows.  Ingens  is  a  deep-water  species  (250  fathoms)  from 
jS  the  Korean  coast.    The  form  is  more  slender  and  the  texture  less 
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firm  than  in  C,  ochotensis,  which  is  a  sublittoral  species  known  only 
from  Sagalin.  In  other  structural  details,  the  two  species  agree 
closely. 

Only  the  type  known. 

KEY  TO  JAPANESE  SPECIES  OF  CAREPBOCTUS. 

a*.  Caudal  deeply  and  sharply  forked eypsdunu,  10. 

a'.  Caudal  not  deeply  forked — either  gently  concave,  truncate,  or  convexly  rounded. 
6>.  Head  and  body  rough  with  thick-aet  multifid  prickles. 
c^  Length  of  head  more  than  one-fourth  the  total  length;  peritoneum  silvery,  not 
dotted  with  black. 
d^.  Diameter  of  disk  about  one-tenth  length  of  head;  body  slender,  its  depth 

much  less  than  one-third  the  total  length rastrinus,  11. 

<P.  Diameter  of  disk  about  onensixth  length  of  head;   body  deeper,  its  depth 

much  more  than  one-third  the  total  length acanthodes,  12. 

t^.  Length  of  head  less  than  one-fourth  the  total  length;  diameter  of  disk  about 
one-ninth  the  length  of  head;  body  slender,  the  depth  less  than  one-third 

the  total  length trachysoma,  13. 

6>.  Head  and  body  smooth,  or  with  widely  scattered  simple  prickles. 
«*.  Gill  slit  extending  below  level  of  upper  pectoral  ray. 
f^.  Teeth  coarse,  trilobed;   gill  slit  extending  to  opposite  third  pectoral 

ray rhodomelast  14. 

p,  Teeiti  simple;  gOl  slit  extending  to  opposite  fifth  or  sixth  pectoral  ray. 

pelludchu,  15. 

€*.  Gill  slit  usually  confined  to  area  above  base  of  pectoral,  rarely  extending 

to  level  of  first  or  second  pectoral  ray. 

g^.  Diameter  of  ventral  disk  less  than  one-fourth  length  of  head. 

h}.  Teeth  trilobate,  some  of  the  outer  teeth  simple;  in  life,  transi>arent, 

with  a  reddish  tinge,  slightly  dusky  posteriorly;  lower  pectoral 

lobe  short aegaliensis,  16. 

h\  Teeth  simple. 
{}.  Uniform  jet-black,  including  gill  cavity  and  peritoneum;   dis- 
tance from  disk  to  anus  nearly  twice  Uie  diameter  of  disk. 

bathycatuSf  17. 
i^.  Not  wholly  black, 
ib^  Distance  from  disk  to  anus  slightly  greater  than  diameter  of 
disk;  lower  lobe  of  pectoral  scarcely  reaching  vent. 

roseofuscuSf  181 
P.  Distancefromdisktoanushalf  diameter  of  disk;  lower  pectora. 

lobe  long,  extending  beyond  origin  of  anal  fin colUUif  19. 

d^.  Diameter  of  ventral  disk  more  than  one-fourth  length  of  head. 
Z*.  Teeth  trilobate  (weakly  so  in  C.  sinensis). 
m*.  Body  deep  and  compressed,  the  depth  more  than  one- 
fourth  the  length;  texture  somewhat  gelatinous. 

sinensis,  20. 
m'.  Body  elongate,  the  depth  not  exceeding  one-fifth  the 
length. 
n<.  Head  more  than  one-fourth  the  length. .  .pyenosoma,  21. 

n'.  Head  less  than  one-fourth  the  length curilanuSf  22. 

P,  Teeth  simple  (a  few  with  weak  lobes  in  C,  homopterus). 

o*.  Pectoral  indistinctly  notched,  none  of  the  lower  rays 

extending  beyond  the  disk homopterus,  23. 

€^.  Pectoral    distinctly    notched,   with    well-developed 
lower  lobe. 

p^.  Peritoneum  jet  black eniomelasy  24. 

j^.  Peritoneum  silvery,  with  scattered  black  dots. 

enUargyreus,  25. 
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10.  CARBPROCTUS  CTPSSLURUS  (J«cd«n  and  GlltMrt). 

Prognurua  eypulurua  Jordan  and  Gilbert,  Fiahee  of  Bering  Sea.    Report  Fur- 
Seal  Investigations,  Part  3, 1899,  p.  478,  pi.  77  (Bering  Sea). 

One  specimen  260  mm.  in  length  from  station  5015,  in  the  southern 
part  of  the  Okhotsk  Sea,  at  a  depth  of  510  fathoms. 

Color  in  life:  Greater  part  of  head,  body,  and  fins  deep  purplish 
indigo,  the  anterior  part  of  the  sides  almost  clear  red,  with  little  blue; 
head  again  becoming  deeper  blue,  but  with  more  red  than  the  pos- 
terior part  of  the  trunk;  basal  portion  of  upper  pectoral  rays  also 
with  more  reddish. 

11.  CARBPROCTUS  RASTRINUS,  IMW  spedM. 
Plate  43,  fig.  2. 

Type.—CdX.  No.  73331,  U.S.N.M.    A  female,  length  285  nma.  long, 

from  station  5026,  in  the  southern  part  of  the  Okhotsk  Sea,  depth 

119  fathoms. 
Measurements  in  hundredths  of  length  without  caudal  (259  mm.) : 

Length  of  head  27.5;  greatest  width  of  head  17.5;  interocular  width 

16;  width  at  angles  of  mouth  15; 
distance  from  tip  of  snout  to  front 
of  orbit  11;  diameter  of  eye  5.5; 
distance  from  tip  of  snout  to  end 
of  maxillary  14;  length  of  gill  sUt 
8;  greatest  depth  of  body  42;  dis- 
tance from  tip  of  snout  to  front  of 
disk  14;  to  anus  17.2;  to  front  of 
anal  fin  38;  to  front  of  dorsal  29.5; 

no.  3.-RELATIVE  SIZE  AND  POSITION  OF  TBfT    diameter  of  disk  2.5 ;  distance  from 

AND  DISK  OF  CABEPBOCTUS  BASTEDTUS.  vxaw*"«w«*    vi.   ^^^oa.  «.v  ,  va»v««x^v  axv** 

disk  to  anus  2 ;  longest  pectoral  ray 
of  upper  lobe  15;  of  lower  lobe  29;  shortest  ray  8. 

Dorsal  59 ;  anal  52 ;  pectoral  37 ;  caudal  8 ;  pyloric  caeca  34. 

Body  heavy  and  deep  anteriorly,  compressed,  tapering  rapidly 
to  caudal.  Head  short,  with  short  blunt  snout;  profile  evenly 
rounded,  the  anterior  profile  of  snout  vertical;  interorbital  wide, 
nearly  thrice  eye;  cheeks  vertical;  jaws  equal;  nostril  in  a  short  wide 
tube  on  lower  line  of  eye.  Mouth  wide;  maxillary  reacliing  vertical 
from  sUghtly  behind  eye.  Teeth  stout,  blunt,  simple,  arranged  in 
about  11  obUque  rows  in  the  half  of  each  jaw.  Gill  slit  extending 
down  in  front  of  four  or  five  pectoral  ra3rs. 

Origin  of  dorsal  far  forward,  a  little  in  front  of  gill  sUt.  Caudal 
broad,  slightly  rounded,  joined  to  anal  a  little  more  than  half  its 
length;  no  dorsal  or  anal  notch.  Pectoral  deeply  notched;  the  upper 
lobe  reaching  past  front  of  anal ;  the  lower  lobe  of  eight  greatly  exserted 
rays,  the  longest  reaching  front  of  anal  and  nearly  as  long  as  head 
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(shorter  in  cotypes).  Disk  small,  broadly  triangular  in  the  adult, 
this  scarcely  evident  in  the  younger  cotypes;  vent  close  behind 
disk.     (Fig.  3.) 

Multifid  prickles  scattered  thickly  over  head  and  body. 

Color  in  life,  light  yellowish  pink  or  salmon  color,  nearly  white 
on  belly  and  under  side  of  head;  peritoneum  silvery. 

This  species  is  not  closely  related  to  the  other  species  of  the  genua ; 
it  is  readily  distinguished  by  the  short  heavy  head  and  body  and  the 
coloration. 

Two  cotypes  from  station  5021,  off  Cape  Patience,  SagoUa,  depth 
73  fathoms. 

IZ.  CARSPBOCTtrS  ACANTHODBS,  n«r  ipkIm. 

Plate  43,  fig.  3. 

Type.—Cat.  No.  73332,  U.S.N.M.  A  female,  89  mm.  long,  from 
station  4997,  in  the  Gulf  of  Tartary;  depth  318  fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (81  mm.): 
Length  of  head  29.5;  greatest  width  of  head  at  cheeks  17;  interocular 
width  at  angles  of  mouth  15.5;  dis- 
tance from  tip  of  snout  to  front  of 
orbit  12.5;  diameter  of  eye  8;  dis- 
tance from  tip  of  snout  to  end  of 
mazillary  12.5;  length  of  gill  sht  5.8; 
greatest  depth  of  body  27;  distance    ^ 
from  tip  of  snout  to  front  of  disk 
12.8;  to  anus  17;  to  front  of  anal  fin 
35;  to  front  of  dorsal  28;  diameter  of 
disk  5;  distance  from  disk  to  anus      — 

1.3;  longest  pectoral  ray  of  upper  no.  ^.-relitivi  ozi  ihd  poaiTtaig  or 
lobe  21.5;  of  lower  lobe  12.8;  short-  ™;„*'"'  ""^  °'  '^*""'°'^  "*"■ 
est  ray  in  notch  6.5. 

PorsalSS;  anal  46;  pectoral  33;  pyloric  caeca  19. 

Body  moderately  deep,  compressed,  much  more  elongate  than  in 
C,  rastrimu.  Head  very  wide,  blunt  and  heavy,  cheeks  vertical, 
interorbital  broad  and  flat.  Snbut  short,  wide,  and  deep,  scarcely 
protruding;  jaws  equal;  nostril  in  a  short  brood  tube  in  front  of  lower 
edge  of  pupil;  eye  moderate,  the  lower  half  silvery.  Mouth  broad; 
maxillaiy  reaching  vertical  from  posterior  mai^n  of  pupil.  Teeth 
short,  simple,  arranged  in  10  or  11  oblique  rows  in  the  half  of  each 
jaw.  Gill  slit  extending  down  in  front  of  upper  pectoral  ray,  or  in 
some  cases  confined  to  area  above  base  of  :fin,  this  variation  apparently 
due  to  looseness  of  the  integument. 

Origin  of  dorsal  above  tip  of  gill  flap;  anterior  dorsal  rays  buried 
in  a  gelatinous  tissue.  Caudal  truncate,  joined  to  anal  for  nearly 
half  its  length;  no  dorsal  or  anal  notch.  Pectoral  notched,  the  upper 
tobe  reaching  post  firont  of  anal;  lower  lobe  of  six  rays,  short,  reaching 
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little  past  vent.  Disk  small,  deeply  cupped,  appearing  somewhat 
triangular  in  the  lazger  individuals ;  vent  close  hehind  disk.     (Fig.  4.) 

Multifid  prickles  scattered  over  bead  and  body,  absent  on  lips  and 
chin,  few  or  none  near  the  caudal. 

Skin  transparent,  finely  dusted  with  dark  brown  dots,  body  dusky 
along  the  back,  abdomen  silvery,  lower  half  of  eye  and  peritoneum 
silvery. 

In  appearance  this  species  resembles  C.  trachysoma,  but  can  be 
distinguished  by  the  color  of  the  peritoneum,  the  shorter  pectoral 
lobe,  and  the  lai^ger  disk. 

Four  cotypes  were  taken  with  the  type. 

13.  CASBPROCTOS  TSACHTSOMA,  now  Ipodal. 

Plate  44,  fig.  1. 

Type.—C&t.  No.  73333,  U.S.N.M.  A  male,  266  mm.  long,  from 
station  4982,  in  the  northern  part  of  the  Japan  Sea;  depth  390 
fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (243  ram.): 
Length  of  head  22.2;  greatest  width  of  head  at  cheeks  14;  interocular 
width  12;  width  at  angles  of 
mouth  1 1 ;  distance  from  tip  of 
snout  to  front  of  orbit  7.1;  di- 
ameter of  eye  5;  distance  from 
tip  of  snout  to  end  of  maxillary 
ll;lengtbof  gill8lit6.5;  great- 
est depth  of  body  (not  including 
vertical  fins)  30;  distance  from 

tip  of  snout  to  front  of  anal  fin 

Fw.B.-R*Linvi8»iw*i<D  waiTioKorv!HT*MD   325.  fco  frout  of  disk  11.3;  to 
anus   14.5;  to  front  of  dorsal 
25.5;  diameter  of  disk  2.3;  distance  disk  to  anus  1.5;  longest  pecto- 
ral ray  of  upper  lobe  16;  of  lower  lobe  23;  shortest  ray  in  notch  8. 
Dorsal  60;  anal  55;  pectoral  31  (fin  counts  from  eotype). 
Body  deep  and  compressed.    Head  short,  deep,  compressed,  the 
anterior  profile  steep,  the  sides  vertical.    Snout  short,  blunt,  risiog 
rapidly,  not  projecting;  upper  jaw  slightly  protruding  beyond  the 
lower;  nostril  in  a  short  tube  in  front  of  eye,  below  level  of  pupil. 
Mouth  broad,  with  considerable  lateral  cleft,  the  maxillary  reaching 
vertical  from  behind  pupil.    Teeth  simple,  short,  in  narrow  bands. 
Gill  sht  extending  down  in  front  of  five  pectoral  rays  in  type;  in  some 
of  the  cotypes  not  extending  down  so  far  in  front  of  the  fin. 

Origin  of  dorsa]  above  opercular  flap,  the  rays  increasing  gradu- 
ally in  length  and  buried  in  a  gelatinous  tissue.  Caudal  truncate  or 
slightly  rounded,  of  eight  rays,  joined  to  anal  for  nearly  half  its 
length;  dorsal  and  anal  connected  to  caudal  abruptly,  but  there  is  no 
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notch  between  the  fins.    Pectoral  ootched,  the  upper  lobe  reaching 
third  anal  ray;  lower  lobe  of  eight  rays,  elongate,  reaching  nearly  to 
anal,  io  adulta  greater  than  length  of  head,  in  young  a  little  less  than 
head.    I>isk  Bmall,  hidden  beneath  the  lower  pec- 
toral lobea;  in  adulta  the  posterior  and  anterior 
parts  of  the  flap  are  folded  over  the  base  of  the 
disk,  80  that  the  width  appears  greater  than  the 
length.    Vent  close  behind  disk.     (Fig.  5.) 

Multifid  prickles  scattered  thickly  over  head  and 
body,  with  the  exception  of   the   hps  and   chin; 
usually  about  10  slender  prickles  clustered  about    p,o.fl.-8Bcn(wor«Kw 
a  single  base.     (Fig-  6.)  or  cumoCTca  i»a- 

Color  dusky,  faintly  pinkish  in  life,  darker  on  'i^""' 
top  of  head  in  the  type ;  dorsal  and  anal  posteri- 
orly and  the  caudal  bluish  black;  pectoral  dusky  except  at  base; 
skin  everywhere  dusted  with  fine  dark  dots;  peritoneum  silvery,  with 
fine  dark  dots. 

Twelve  cotypes  were  taken  from  the  following  stations: 

FbUmdu. 

4814.  OffSftdolBland,  Sea  of  Japan 429 

4981,  Shiruimku  Bay,  weet  coast  Hokkaido 40(1 

4982,  ShJruuiiku  Bay,  west  coast  Hokkaido 390 

4983,  Shiniuoku  Bay,  weet  coast  Hokkaido 428 

4992.  Off  (h«  northweat  coast  of  Hokkaido 325 

4997.  Gulf  of  Tartary 318 

Differing  from  C.  rastTimis  conspicuously  in  the  shorter  head,  the 
slenderer  form,  and  the  darker  coloration. 


Flate  44,  fig.  2. 

Type.— Cat.  No.  73334,  U.S.N.M.  A  male,  123  mm.  long,  from 
station  4958,  off  the  Bungo  Channel,  Japan;  depth  405  fathoms. 

Meastirements  in  hundredths  of  length  without  caudal  (113  mm.): 
Length  of  head  19;  greatest  width  of  head  14;  interocular  width  10; 
width  at  angles  of  mouth  S.5;  distance  from  tip  of  snout  to  front  of 
orbit  6;  diameter  of  eye  5.5;  distance  from  tip  of  snout  to  end  of 
maxillary  8;  length  of  gill  sUt  5;  greatest  depth  of  body  19;  distance 
from  tip  of  snout  to  front  of  disk  11.5;  to  anus  17;  to  front  of  anal 
fin  34;  to  front  of  dorsal  23;  diameter  of  disk  3;  distance  from  disk 
to  anus  4;  longest  pectoral  ray  of  upper  lobe  15,  of  lower  lobe  21; 
shortest  ray  in  notch  4. 

Dorsal  56;  anal  48;  pectoral  31  (from  cotype);  caudal  9. 

Body  elongate,  slender,  compreesed,  tapering  very  gradually  to 
the  caudal.  Head  short,  Sat  on  top,  the  sides  vertical;  interorbital 
wide;  occiput  slightly  swollen.  Snout  short  and  deep,  not  project- 
ing; nostrU  in  a  short  tube  in  front  of  upper  part  of  eye;  mouth 
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broad,  maxillary  reaching  vertical  from  middle  of  eye.  Teeth  verv 
coarse,  trilobed,  the  lateral  lobes  stout,  nearly  as  long  as  the  middle 
lobe,  the  teeth  arranged  in  broad  bands,  not  decreasing  regularly  in 
size  outward;  eight  or  nine  oblique  series  in  half  of  either  jaw.  Gill 
opening  extending  down  in  front  of  three  pectoral  rays  (in  cotype, 
the  type  mutilated). 

Origin  of  dorsal  slightly  behind  base  of  pectoral ;  the  anterior  rays 
increasing  gradually  in  length.    Caudal  rather  slender,  the  tips  of 

the  rays  coiled  and  apparently  free, 
its  union  with  anal  equal  to  one-third 
its  length.  Pectoral  notched,  the 
lower  lobe  elongate,  longer  than  the 
upper  lobe,   reaching  nearly  to  the 

Fio.  7.-RBLATIVB  SIZE  AND  i'osiTioK  Of    ^^^'    Dislc  Small,  trfangul ST  iu-shape, 
VENT  AND  DISK  OF  cabepeoctus  bhodo-    the  flap  uarrow,  but  little  developed 

^^^  on  the  sides  anteriorly.     (Fig.  7.) 

Color  in  spirits,  dusky,  jet  black  anteriorly,  where  the  peritoneum 

and  lining  of  the  gill  cavity  show  through.    In  life,  the  head,  body, 

and  fins  rose  red  or  brick  red,  brighter  anteriorly,  except  where 

underlaid  by  black.     Pectoral  blackish  on  inner  face  proximally. 

A  well-marked  species,  distinguished  in  part  by  the  very  coarae 

teeth  and  the  elongate  lower  lobe  of  the  pectoral. 

A  single  cotype  from  station  4980,  south  of  Suruga  Bay;  depth  507 

fathoms. 

IS.  CASSPROCTUS  PELLUCmUS,  nam  tpectot. 
Plate  44,  ^.  3. 

Type.— Ca.t.  No.  73335,  U.S.N.M.  Female,  127  mm.  in  total  length, 
from  station  5048,  off  Matsushima  Bay,  east  coast  of  Hondo;  depth 
129  fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (115  nun.): 
Length  of  head  27;  greatest  width  of  head  17;  interocular  width  17; 
width  at  angles  of  mouth  14;  distance  from  tip  of  snout  to  front  of 
orbit  10;  diameter  of  eye  7;  distance  from  tip  of  snout  to  end  of 
maxillary  15;  greatest  depth  of  body  31 ;  length  of  gill  slit  8;  distance 
from  tip  of  snout  to  front  of  disk  16;  to  anus  20;  to  front  of  anal  fin 
36 ;  to  front  of  dorsal  27 ;  diameter  of  disk  4 ;  distance  from  disk  to  anus 
3 ;  longest  pectoral  ray  of  upper  lobe  16,  of  lower  lobe  24 ;  shortest  ray 
in  notch  7. 

Dorsal  55;  anal  49;  pectoral  35;  pyloric  csBca  18. 

Body  deep,  compressed,  short ;  greatest  depth  under  ori^  of  dorsal. 

Head  wide,  flat  above,  the  sides  vertical.    Snout  short,  rising  abruptly, 

lightly  overlapping  the  mouth;  lowerjawincluded;  nostril  in  a  promi- 

ent  tube;  eye  large  and  prominent.    Mouth  wide,  angle  of  mouth 

ehind  front  of  eye;  maxillary  reaching  vertical  from  just  in  front 
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of  posterior  mai^in  of  «ye.  Teeth  simple,  rather  stout,  and  slightly 
curved  backward,  in  about  10  oblique  rows.  Gill  sht  extending 
down  in  front  of  the  upper  five  or  six  pectoral  rays. 

Origin  of  dorsal  far  forward,  a  little  in  front  of  gill  sUt,  the  anterior 
rays  buried  in  a  pseudotissue.  Caudal  truncate,  joined  to  dorsal 
and  anal  for  two-fifths  its  length, 
the  posterior  line  of  union  abrupt 
but  without  not«h.  Pectoral 
deeply  notched;  the  lower  lobe 
long,  of  eight  deeply  exserted 
rays  which  reach  nearly  to  anal 
fin.  Base  of  upper  pectoral  ray 
in  axis  of  body,  whichpasses  just 
below  eye.  Disk  small,  trian- 
gular, separated  from  vent  by 
slightly  less  than  its  diameter. 
(Fig.  8.) 

Color  pale,  skin  transparent  in  life,  tinged  with  light  rose;  dark 
brown  dots  on  body  and  vertical  fins;  peritoneum  pale. 

One  cotype  from  station  5048  and  five  from  station  5049,  off  Mat- 
BUshima  Bay,  east  coast  of  Hondo,  in  129  and  182  fathoms. 

16.  CASSPROCTDS  BEOALIBIfSIS,  ii«r  ipadM. 

Plate  46,  fig.  1. 

Type.— C&t.  No.  73336,  U.S.N.M.  75  mm.  in  total  length,  from 
station  5026,  Okhotsk  Sea,  olT  the  southern  part  of  Sagalin  Island, 
in  the  vicinity  of  Cape  Patience;  depth  119  fathoms. 

Measurements  in  hundredths  of 
total  length  excluding  the  caudal 
fin  (69  mm.) :  Length  of  head  22.5; 
greatest  width  of  head  14;  inters 
■•  ocular  width  12;  width  at  angles  of 

mouth  S.5;  distance  from  tip  of 
snout  to  front  of  orbit  10;  diame- 
ter of  eye  5;  length  of  gill  slit  3.8; 
greatest  depth  of  body  24 ;  distance 
from  tip  of  snout  to  front  of  disk 
12.5;  to  anus  18.5;  to  front  of  anal  33;  to  front  of  dorsal  28;  diametM* 
of  disk  4.3;  longest  pectoral  ray  of  upper  lobe  18;  of  lower  lobe  9.5; 
of  shortest  ray  in  notch  7. 
Doraal58;  anal  52;  pectoral  25. 

Body  deep  and  compressed,  as  in  C.  mirabilia.  Head  compressed, 
sides  nearly  vertical;  profile  descending  in  an  even  curve;  snout  not 
split,  projecting  beyond  upper  lip  for  two-thirds  diameter  of  eye; 
nostril  in  a  short  tube;  eye  small.  Mouth  small  and  narrow;  maxil- 
lary reaching  vertical  from  pupil.    Teeth  in  broad  bands,  slender, 
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with  well  developed  lateral  lobes;  outer  teeth  smaller,  bluntly  pointed 
and  without  lateral  lobes.  Gill  slit  very  narrow,  wholly  confined  to 
area  above  pectoral  &i. 

Anterior  dorsal  rays  free  from  the  skin,  enveloped  in  a  pseudoti»- 
sue.  Caudal  injured  in  the  type,  apparently  truncate,  of  about  five 
rays;  anal  joined  to  basal  third  of  caudal;  dorsal  and  anal  joining 
caudal  without  notch.  Pectoral  slightly  notched,  the  lower  lobe  of 
five  rays  below  notch,  the  rays  short,  the  longest  reaching  slightly  past 
vent.    Disk  rather  small,  the  vent  close  behind  it.     (Fig.  9.) 

In  life  transparent,  with  a  reddbh  tinge,  slightly  dusky  posteriorly, 
the  flesh  pinkish. 

Resembling  C.  mv-abilis  in  shape  of  head  and  body,  but  distin- 
guished by  the  number  of  pectoral  rays  and  the  coloration  and  in  the 
absence  of  the  deep  cleft  on  the  snout. 

Only  the  type  taken. 

IT.  CAHEPSOCTITS  BATHTCOTTTS,  nsv  tpactM. 

Plate  45,  fig.  2. 
Type.— Cat.  No.  73337,  U.S.N.M.    A  female,  181  mm.  long,  from 
station  5030,  in  the  southern  part  of  the  Okhotsk  Sea,  depth  1,800 
fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (163  mm.) : 
Length  of  head  21 ;  greatest  width  of  head  14;  interocular  width  9; 
width  at  angles  of  mouth  11.6;  dis- 
tance from  tip  of  snout  to  front  of 
orbit  8;  diameterof  eye  4.2;  distance 
from  tip  of  snout  to  end  of  maxillary 
9.2;  length  of  gill  sht  5.5;  greatest 
depth  .of   body  17.6;   distance  from 
tip  of  snout  to  front  of  disk  13;  to 
anus  21 ;  to  front  of  anal  fin  29.5;  to 
no.  io-Bxu*Ti«  oa  AND  FoatioN  Of     ^^0'^'=  of  dorsal  23 ;  diameter  of  disk  3 ; 
TOiT  iHD  DISK  or  CiBBrsocTDs  BiiHi-     distauce  from  disk  to  anus  5.6 ;  long- 
"**"*■  est  pectoral  ray  of  upper  lobe  15;  of 

lower  lobe  15;  shortest  ray  in  notch  3.5. 

Dorsal  61;  anal  55;  pectoral  23;  pyloric  csDca  9. 
Body  deepest  at  front  of  dorsal,  greatly  compressed  and  rapidly 
tapering  posteriorly.  Head  short  and  heavy;  occiput  slightly  swol- 
len; a  low  median  interorbital  ridge;  width  and  depth  of  head  about 
equal.  Snout  moderately  deep,  truncate,  projecting  slightly  beyond 
mouth;  nostril  in  front  of  middle  of  eye,  provided  with  a  raised  rim. 
Mouth  wide,  maxillary  reaching  vertical  from  posterior  margin  of 
pupil.  Teeth  rather  long  and  slender,  somewhat  curved,  all  simple, 
without  trace  of  lateral  lobes,  arranged  in  about  12  oblique  rows 
in  the  half  of  each  jaw.  Gill  opening  not  extending  below  upper 
pectoral  ray. 
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Dorsal  origin  abovo  tip  of  opercular  flap.  Caudal  slender,  appar- 
ently with  six  rays,  joined  to  anal  for  about  one-third  its  length. 
Pectoral  notched;  the  lower  lobe  of  six  rays  reaching  halfway  be- 
tween vent  and  anal.  Disk  small,  rather  deeply  cupped,  placed 
behind  Tsrtical  from  posterior  margin  of  eye.     (Fig.  10.) 

Color  uniform  jet  Mack;  mouth  dusl^;  gi]l  cavity  and  peritoneum 
also  black. 

A  deep-sea  species  related  to  C.  coUdU,  distinguished  among  other 
characters  by  the  small  number  of  ra^  in  the  pectoral  fin. 

Only  the  type  known. 

11.  CARBPROCTUS  SOSSOTUSCUS.  Mw  ftOM. 

Plate  45,  fig.  3. 

Type.— Cat.  No.  73338,  U.S.N.M.  Ninety-one  nun.  long,  from  sta- 
tion 5026,  off  the  southeastern  part  of  Sagalin  Island,  vicinity  of  Cape 
Patience;  depth  119  fathoms. 

Measurements  in  hundredths  of  total  length  exclusive  of  caudal 
fin  (81  mm.):  Length  of  head  26;  greatest  width  of  head  18;  inters 
ocular  width  12;  width  at  angles  of  mouth  10;  distance  from  tip  of 
snout  to  front  of  orbit  11.5;  diameter  of  eye  5;  distance  from  tip  of 
snout  to  end  of  maxillary  11 ;  length  of  gill  sht  3.1 ;  greatest  depth  of 
body  25;  distance  from  tip  of  snout  to  front  of  disk  16;  to  anus  26; 
to  front  of  anal  fin  35 ;  to  front  of 
dot8al27;  diameter  of  disk  5.5;  dis- 
tance from  disk  to  anus  6 ;  longest 
pectoral  ray  of  upper  lobe  18;  of 
lower  lobe  9;  shortest  ray  in  notch  7. 

Dorsal  57;  anal  48;  pectoral  30; 
pyloric  cEeca  22. 

Body  deep  and  compressed,  re- 
sembling in  this  respect  C.  segali- 
ensis  and  CrystdSiehthys  mirabHis. 
Head  short,  deep  and  compressed, 
its  depth  greater  than  its  width;  interorbital  narrow.  Snout  short, 
naing  abruptly,  scarcely  overpassing  the  mouth;  jaws  equal;  nostril 
in  a  prominent  tube;  eye  small,  not  prominent,  ibiuth  narrow; 
maxillary  reaching  vertical  from  middle  of  pupil.  Teeth  simple, 
lanceolate,  curved  backward,  in  8  or  10  oblique  rows  in  the  half  of 
each  jaw.  Gill  slit  reduced  to  a  small  opening  above  pectoral,  not 
extending  down  to  upper  pectoral  ray. 

Origin  of  dorsal  above  gill  slit;  about  15  of  the  anterior  rays 

enveloped  in  a  gelatinous  tissue  beneath  the  skin.    Caudal  of  ei^t 

rsys;  anal  joined  to  basal  half  of  caudal.    Pectoral  notched,  the 

lower  lobe  short,  consisting  of  five  rays,  the  longest  reaching  nearly  to 
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vent.  Disk  small,  deeply  cupped  and  probably  f  unctionless,  separated 
from  vent  by  a  distance  slightly  exceedmg  its  own  diameter.     (Fig.  11.) 

Skin  translucent,  the  anterior  parts  rosy  in  life;  abdomen  and  peri- 
toneum black;  posterior  margin  of  dorsal  and  anal  and  the  caudal 
dusky. 

Two  cotypes  from  the  type-locality,  and  two  other  cotypes  from 
station  5018,  off  Cape  Tonin,  east  coast  of  Sagalin,  100  fathoms. 

19.  CARSPROCTUS  COLLBTTI  Gilbert. 
Plate  46,  fig.  1. 

Careproctus  colhtti  Gilbert,  Rept.  Comm.  Fish  and  Fisheries  for  1893  (1896), 
p.  442. 

Known  hitherto  only  from  small  specimens  (the  type  85  mm.  long) 
taken  south  of  the  Alaska  Peninsula,  at  a  depth  of  625  fathoms. 
Through  the  present  collection,  its  range  is  extended  to  the  southern 
Okhotsk  and  the  northern  part  of  the  Sea  of  Japan,  and  much  larger 

specimens  were  obtained,  the  largest 
reaching  a  length  of  298  mm.  The 
following  description  is  based  on  the 
new  material. 

Measurements  in  hundredths  of 
length  without  caudal:  Length  of 
head  23;  width  of  head  14.5;  inter- 
ocular  width  11;  width  at  angles  of 
mouth  12.3;  distance  from  tip  of  snout 
Fig.  12.— Relative  size  and  position  of  to  front  of  orbit  8.8;  diameter  of  eye 
VENT  AND  DISK  Of  caeepboctus  COL-    5 .  distancc  f rom  tip  of  snout  to  end  of 

maxillary  1 3 ;  length  of  gill  slit  3 ;  depth 
of  body  28 ;  distance  from  tip  of  snout  to  front  of  disk  15 ;  to  anus  21 .5; 
to  front  of  anal  36 ;  to  front  of  dorsal  28 ;  diameter  of  disk  4.6 ;  distance 
from  disk  to  anus  2.3;  longest  pectoral  ray  of  upper  lobe  16;  of  lower 
lobe  !26;  of  shortest  ray  in  notch  5.2. 
'Dorsal  55;  anal  49;  pectoral  28;  caudal  10;  pyloric  caeca  13. 
The  species  is  apparently  always  smooth,  as  two  adult  males  and 
two  adult  females  are  alike  without  any  trace  of  simple  or  multifid 
prickles;  form  compressed,  of  medium  depth,  the  top  of  head  gently 
convex  transversely,  a  trifle  flattened  above  front  of  orbit;  cheeks 
subvertical;  snout  very  deep,  blimtly  rounded,  a  little  protruding 
beyond  premaxiUaries;  mouth  broadly  curved,  with  short  lateral 
cleft,  the  tip  of  maxillary  below  middle  of  eye;  teeth  lanceolate, 
without  cusps,  in  adults  in  very  numerous  oblique  series,  20  to  26  in 
half  of  each  jaw.  A  distinct  short  nostril  tube,  inserted  slightly  below 
level  of  upper  rim  of  orbit.  Gill  slit  short,  wholly  above  pectoral  base. 
Disk  small,  distinctly  cupped,  its  center  under  middle  of  cheek 
behind  eye,  its  distance  from  vent  from  a  half  to  three  fourths  its 
own  diameter.     (Fig.  12.) 
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Pectoral  rays  shortening  regularly  to  the  notch,  which  is  not 
unusually  deep^  the  long  exserted  lower  rays  begmning  abruptly; 
longest  rays  of  lower  lobe  extending  well  behind  the  upper  part  of 
fin,  and  beyond  the  origin  of  the  anal. 

Caudal  broad,  of  ten  rays,  its  posterior  mar^  gently  concave, 
evidently  approaching  the  condition  in  Prognurus;  caudal  joined  to 
anal  for  two-fifths  its  length. 

Color  in  life  gray,*  everywhere  very  finely  punctulate  with  black; 
head,  body,  and  fins  lightly  tinged  with  red,  most  pronounced  on 
front  of  head  and  on  pectoral  fins.  Lower  pectoral  rays  faintly 
barred.  Vertical  fins  anteriorly  with  a  narrow  black  margin,  which 
gradually  broadens  posteriorly  until  it  involves  the  entire  height  of 
the  fins.     Lips,  mouth,  and  gill  cavity  dusky,  the  peritoneum  black. 

Specimens  were  taken  from  the  following  stations: 

Fathomp. 

4982.  Off  northwest  coant  of  Hokkaido 390 

5029.  Southern  Okhotsk  Sea,  off  Cape  Patience 440 

20.  CAREPROCTUS  SINENSIS,  new  species. 
Plato  46,  figj  2. 

Type.—Vdii.  No.  73339,  U.S.N.M.— A  male,  68  mm.  in  total  length, 
from  station  4813,  off  Sado  Island,  Sea  of  Japan;  depth  200  fathoms. 

Measurements  in  hundredths  of  length  exclusive  of  caudal  fin  (63 
mm.):  Length  of  head  27;  interocular  width  12;  greatest  width  of 
head  15;  width  at  angles  of 
mouth  12;  distance  from  tip  of 
snout  to  front  of  orbit  11;  di- 
ameter of  eye  5 ;  distance  from 
front  of  upper  jaw  to  tip  of 
maxillary  1 2 ;  length  of  gill  sht 
4.5;  greatest  depth  (opposite 
nape)  27 ;  distance  from  tip  of    fio.  is.— relative  size  akd  position  or  vent  iin» 

snout  to  front  of    disk    19;    to  and  disk  of  Caeepeoctus  sinensis. 

anus  27;  to  front  of  anal  fin  40;  to  front  of  dorsal  30;  diameter  of 
disk  7.5;  longest  pectoral  ray  of  upper  lobe  22;  of  lower  lobe  11; 
shortest  ray  in  notch  7. 

Dorsal  47;  anal  47;  pectoral  33. 

Body  deepest  at  nape,  which  is  strongly  convex  and  protruding; 
depth  decreasing  rapidly  at  middle  of  pectoral.  Head  compressed, 
deep,  sides  vertical;  occiput  swollen,  rising  abruptly.  Snout  not 
split,  slightly  or  not  at  aU  projecting  beyond  premaidllaries;  nostril 
in  a  short  tube^  in  front  of  eye;  eye  small;  mouth  terminal,  maxillary 
reaching  vertical  from  pupil.  Teeth  slender,  weakly  trilobed,  in 
broad  bands,  the  outer  teeth  smaller  in  size.  Gill  slit  wholly  above 
the  pectoral,  its  lower  end  on  level  of  upper  pectoral  ray. 

Five  or  six  anterior  dorsal  rays  shortened,  not  protruding  through 
the  lax  skin.    Caudal  moderate,  joined  to  anal  for  half  its  length; 
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dorsal  and  anal  Joining  -caudal  without  noteh.  Pectoral  notched, 
the  lower  lobe  consisting  of  six  short  thickened  rays  with  free  tips, 
which  reach  slightly  past  the  vent.  Disk  well  developed,  its  anterior 
edge  a  short  distance  behind  the  eye.  Vent  immediately  behind 
disk.     (Fig.  13.) 

Color  pale,  sldn  transparent,  probably  pinkish  in  life. 

Only  the  type  known. 

21.  CARBPROCTDS  PTCNOSOHA,  naw  ipides. 

Plate  46,  fig.  3. 

Type.— C&t,  No.  73340,  U.S.N.M.    Forty-six  mm.  long,  from  sta- 
tion 4S03,  off  Simusbir  Island,  Japan;  depth  229  fathoms. 

Measurements  in  hundredths  of  length  without  caudal  fin  (41  mm.): 
Length  of  head  28;  greatest  width  of  head  18;  iaterocular  width  10; 
width  at  angles  of  mouth  12;  distance  from  tip  of  snout  to  front  of 
orbit  9.5;  diameter  of  eye  7.5;  diameter  of  pupil  3;  distance  from 
tip  of  snout  to  end  of  maxillary  10;  length  of  gill  slit  4.5;  greatest 
depth  of  body  19;  distance  from  tip  of 
snout  to  front  of  disk  15.5;    to   anus 
31;  to  front  of  anal  fin  41;  to  front  of 
dorsal  31;  diameter  of   disk  8;    dis- 
^  tance  from  disk   to  anus  7;   longest 

pectoral  ray  of  upper  lobe  17;  of  lower 
lobe  10;  of  shortest  ray  in  notch  9. 
Dorsal  42;  anal  37;  pectoral  37. 
Body  short,   rather    slender,    com- 
"'^"''  pressed;  head  thick  and  blunt,  newly 

as  wide  as  deep;  sides  of  head  vertical;  occiput  not  swollen.  Snout 
blunt,  broad,  not  high,  and  not  protruding  beyond  premaxillaries; 
nostril  tube  short  but  well  developed,  its  posterior  mai^in  raised 
into  a  flap;  its  insertion  high,  on  level  with  upper  rim  of  orbit. 
Mouth  broad,  maxillary  reaching  vertical  from  slightly  behind  ante- 
rior margin  of  eye.  Teeth  strongly  trilobed,  in  broad  bands.  Gill 
opening  short,  wholly  above  pectoral. 

Anterior  dorsal  rays  not  shortened,  their  tips  free,  not  hidden 
beneath  the  skin.  Caudal  broad,  truncate,  of  about  10  rays,  joined 
to  anal  for  one-third  its  length;  no  dorsal  or  anal  notch.  Pectoral 
very  little  notched,  the  lower  lobe  of  7  rays  and  very  short.  Disk 
moderate,  not  deeply  cupped,  the  anterior  edge  mider  posterior 
margin  of  pupil.  Vent  separated  from  disk  by  two-thirds  diameter 
of  disk.  (Fig.  14.) 
Color  dusky,  lighter  about  head  and  snout. 

Apparently  related  to  C.  edenea,  but  distinguished  by  shape  of 
snout  and  length  of  body  and  the  number  of  fin  rays. 
Only  the  type  taken. 
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a.  CAKBPROCTtTS  CURlLAinJB,  ntw  WMdM. 

Plate  47,  fig.  1. 
Type.— Cat.  Ko.  73341,  U.S.N.M.    A  male,  72  mm.  long,  from  sta- 
tion 4803,  off  Simuslur*Island,  Japan;  depth  229  fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (66  mm.) : 
Length  of  head  22,5;  greatest  width  of  head  16;  intcrorbital  width 
4.2;  width  at  upper  mar^n  of  pupils  10;  width  at  angles  of  mouth 
11.5;  distance  from  tip  of  snout  to  front  of  orbit  8;  diameter  of  eye 
8;  distance  from  tip  of  snout  to  end  of  maxillary  8.5;  length  of  gill 
sht  4;  greatest  depth  of  body  16;  distance  from  tip  of  snout  to 
front  of  disk  13;  to  anus  21.5;  to  front  of  anal  fin  34;  to  front  of 
dorsal  24;  diameter  of  disk  8;  distance  disk  to  anus  2;  longest 
pectoral  ray  of  upper  lobe  15;  of  lower  lobe  IS;  shortest  ray  in 
notch  5. 

Dorsal  49;  anal  43;  pectoral  34;  caudal  10. 

Body  as  in  ^.  ecUnes,  depressed  anteriorly,  elongate.    Head  de- 
pressed, its  width  greater  than  its  depth;  occiput  flattened;  cheeks 
sli^tly  swollen;  snout   depressed,   projecting  slightly   beyond   the 
mouth;  nostril  in  a  well  developed  tube, 
on  level  of  upper  hne  of  pupil;  eye 
lai^,  the  pupil  large  and  round;  mouth 
small,    transverse;   maxillary   reaching 
Tertical  from  anterior  margin  of  pupil.         _ 
Toeth  in  broad  bands,  rather  slender, 

with  well  developed  lateral  lobes.     Gill     ; 

slit  extending  down  in  front  of  one  or 
two  pectoral  rays. 

Anterior  dorsal  rays  slightly  or  not  at 
all  shortened,  the  tips  projecting  freely.  Caudal  short,  truncate;  its 
connection  to  the  anal  equal  to  about  two-fifths  its  length ;  no  dorsal  - 
or  anal  notch.  Pectoral  notched,  the  lower  lobe  composed  of  nine 
rays  and  reaching  slightly  past  vent.  Disk  moderate,  not  deeply 
cupped,  with  aveiysmall  center  and  a  broad  flap;  vent  close  behind 
disk.     (Fig.  15.) 

Sldn  transparent;  the  body  pale,  dusted  with  dark  brown  dots; 
mouth  and  ^R  cavity  pale;  peritoneum  with  very  fine  black  dots. 
In  life,  deep  red,  with  slight  brownish  tinge,  especially  on  head; 
belly  purplish  or  blue. 

Related  to  C.  efienes;  distinguished  by  the  greater  number  of  rays 
in  the  pectoral,  the  lighter  coloration,  a  larger  disk,  and  the  ^ 
opening  extending  down  in  front  of  the  pectoral. 

A  single  cotype  was  taken  at  the  same  station  as  the  type. 
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Z3.  CARSPBOCTD3  HOMOPTBRUS,  new  Bpscla. 

Plale  47,  fig.  2. 

IVp*-— Cat.No.73342,U.S.N.M.  Forty-eight  mm.  long,  from  sta- 
tion 5029,  southeast  of  Gape  Patience,  Sagalia,  depth  440  fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (43  mm.) : 

Length  of  head  24;  greatest  width  of  head  14;  interocular  width  10; 

width  at  angles  of  mouth  9;  distance  from  tip  of  snout  to  front  of 

eye  8;  diameter  of  eye  6.3;  depth  of  body  IS;  length  of  gill  aUt  3.2; 

distance  from  tip  of  snout  to  front  of  disk  14;  to  anus  26.5;  diameter 

of  disk  8;  longest  pectoral  ray  of  upper  lobe  18;  of  lower  lobe  6. 

Dorsal  55;  anal  49;  pectoral 34;  caudal  10. 

Body  slightly  deeper  and   more    compressed  than  in  its  nearest 

congener,  C.  aitenuatus  from  Bering  Sea,  the  snout  not  so  deep  and 

less  blunt,  its  upper  profile  rising  more  gradually  from  the  mouth. 

Teeth  simple,  or  some  of  them  with  weak  lateral  lobes.    Gill  slit 

extending  down  in  advance  of  upper 

pectoral  ray.    Nostril  placed  high,  in 

advance  of  upper  margin  of  eye,  in  a 

broad  short  tube. 

Anterior  dorsal  rays  increasing  r^ 
ularly  in  length,  the  anterior  ray  short, 
about  half  diameter  of  eye.  Pectoral 
very  indistinctly  notched,  the  rays 
decreasing  regularly  downwards,  a  few 
of  the  lower  with  weakly  exserted  tips,  and  two  or  three  of  them  a 
trifle  lengthened,  the  longest  not  reaching  posterior  border  of  disk. 
Color  pale  to  dusky  about  the  head,  nearly  uniformly  dusl^  on 
body;  peritoneum  pale,  the  stomach  appearing  black  through  the 
abdominal  wall. 

In  general  appearance  this  species  closely  resembles  C.  attenuatat, 
which  differs  in  its  blunter  deeper  snout,  lai^r  eye,  smaller  disk, 
longer  first  dorsal  ray,  and  especially  in  its  well  developed  lower 
pectoral  lobe,  in  which  the  rays  are  lengthened  and  strongly  exserted, 
extending  beyond  the  vent. 
Only  the  type  known. 

».  CASBPROCTDS  EKTOMXLAS,  nnr  Bpsda*. 

Plate  47,  fig.  3. 

JVpc-— Cat.  No.  73343,  U.S.N.M.,  77  mm.  in  total  length,  from 
station  4983,  Shiruunku  Bay,  west  coast  Hokkaido,  depth  428 
fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (70  mm.): 
Length  of  head  25;  greatest  width  of  head  15.5;  interocular  width 
12;  width  at  angles  of  mouth  10.6;  distance  from  tip  of  snout  to 
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front  of  orbit  II;  diameter  of  eye  6.5;  diameter  of  pupil  3;  distance 
from  tip  of  snout  to  end  of  maxillary  12.5;  length  of  gill  slit  3;  great- 
est depth  of  body  19;  distance  from  tip  of  snout  to  front  of  disk  15; 
to  anus  26.5;  to  front  of  anal  fin  36;  to  front  of  dorsal  27;  diameter 
of  disk  7;  distance  from  disk  to  anus  4;  longest  pectoral  ray  of  upper 
lobe  14.5;  of  lower  lobe  15;  shortest  ray  in  notch  4. 

Dorsal  53;  anal  46;  pectoral  28;  caudal  8;  pyloric  cffica  19. 

Body  elongate,  moderately  compressed.  Head  deeper  than  wide, 
the  sides  vertical,  the  occiput  flattened  and  gently  convex,  not  swol- 
len. Pupil  large,  nearly  half  diameter  of  eye.  Snout  short,  deep, 
bluntly  rounded,  slightly  protruding  beyond  the  premaxillaries; 
jaws  nearly  equal;  nostril  in  front  of  middle  of  eye  or  slightly  higheT, 
with  the  rim  a  little  raised.  Teeth  lanceolate,  recurved,  in'  broad 
bands,  about  13  oblique  rows  in  the  half 
of  each  jaw.  Gill  slit  very  narrow,  en- 
tirely above  base  of  pectoral. 

Anterior  dorsal  rays  increasing  gradu- 
ally in  length;  caudal  truncate,  slender, 
its  connection  with  the  anal  equal  to  one- 
third  its  length;  last  dorsal  and  anal  ,.,_ 
raya  not  shortened;  pectoral  notched,  ] 
the  tip  of  upf>er  lobe  reaching  a  point 
midway  between  vent  and  anal  origin.          "' 

Disk  moderate,  oval,  very  deeply  cupped,  the  anterior  margin 
crenulate  but  not  lobed,  a  notch  on  each  side  separating  it  from  pos- 
terior margin.  Vent  near  disk,  separated  from  it  by  slightly  more 
than  half  length  of  disk.     (Fig.  17.) 

Color  pale,  translucent,  everywhere  dusted  with  minute  black 
points,  these  less  numerous  and  coarser  on  the  abdomen;  lips  black- 
ish; abdomen  silvery,  the  peritoneum  jet  black.  • 

Coarse  "thumb  tack"  prickles  scattered  over  top  of  head  and  on 
body. 

Closely  related  to  C.  coUetH,  differing  in  the  deeper  body,  the  longer 
more  protruding  snout,  the  lighter  color,  and  the  presence  of  prickles. 

A  badly  mutilated  specimen  from  station  4838,  west  of  Tsimiga, 
Sea  of  Japan,  depth  144  fathoms,  seems  to  belong  to  this  species, 
but  its  condition  does  not  admit  of  positive  identification. 

a.  CAKRPKOCTD9  KnTABOYKBUS,  iww  ipwlM. 

Plate  47,  fig.  4. 
TVpe.— Cat.  No.  73344,  U.S.N.M.,  61  mm.  long,  from  station  4998, 
Gulf  of  Tartary,  depth  66  fathoms. 

Measurements  in  huodiedtha  of  length  without  caudal  fin  (57  mm.) ; 
Length  of  head  25;  greatest  width  of  head  17;  interocular  width 
13,5;  width  at  angles  of  orbit  9;  diameter  of  eye  6.5;  diameter  of 
pupil  1;  distance  from  tip  of  snout  to  end  of  maxillary  12.5;  length 
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of  gill  slit  3.5;  greatest  depth  of  body  19;  distance  from  tip  of  snout 
to  front  of  disk  15.5;  to  anus  27;  to  front  of  anal  fin  36;  to  front  of 
dorsal  28;  diameter  of  disk  9;  distance  from  disk  to  ajius  3;  longest 
pectoral  ray  of  upper  lobe  13;  of  lower  lobe  15;  shortest  ray  in 
notch  6. 

Dorsal  54;  anal  47;  pectoral  31. 

Body  elongate,  with  heavy  head,  vertical  cheeks  and  short  bluntly 
rounded  snout  which  protrudes  slightly  beyond  mouth;  nostril  in 
front  of  eye,  shghtly  above  its  middle,  the  rim  a  little  raised;  gill 
slit  short,  entirely  above  upper  pectoral  ray;  disk  moderate,  deeply 
cupped,  its  anterior  mai^n  promi- 
•  nent,  with  the  appearance  of  a  pro- 

jecting lobe;  vent  close  behind  disk, 
separated  from  it  by  about  one-tlurd 
•*  diameter  of  disk.     (Fig.  18.)     Pec- 

torals broad,  rather  shallowly  notched, 
the  lower  lobe  short,  extending  little 
behind  the  vent. 
Small  prickles  scattered  over  head 
""""'  (Uid  body. 

Color  light,  without  red  in  fife,  the  lining  of  mouth  and  gill  cavity 
not  dua^;  peritoneum  silvery,  with  scattered  black  dots,  instead  of 
jet  black  as  in  C.  eidomelas. 

Agreeing  in  moat  respects  with  C.  CTUomelas,  but  with  less  black 
pigment,  and  with  the  pupil  reduced  to  a  minute  pore,  while  in  C. 
entomdaa  it  is  of  the  usual  size,  nearly  half  the  diameter  of  the  eye. 
A  sin^e  cotype,  from  the  Gulf  of  Taxtary  (station  5003,  3S  fath- 
oms) agrees  with  the  type  in  all  respects. 

2&.  CRTSTALLIAS  MATSUSHIMA  Jotdui  and  SnrdM. 

Cry^llia*  TnaUu^mx  Joedak  and  Snydbr,  Proc.  U.  S.  Nat.  Mua.,  vol.  24, 
1902,  p.  360,  fig.  2  (Mateiuhima  Bay,  Japan). 

This  species,  known  hitherto  from  a  single  specimen  from  the  Bay 
of  Matsusbima,  is  represented  in  the  present  collection  by  eight  indi- 
viduals from  the  Sea  of  Japan  and  the  Southern  Okhotsk.  Owing  to 
the  poor  condition  of  the  type-specimen,  the  original  description  was 
incomplete  and  the  following  details  are  here  supplied: 

Measurements  in  hundredths  of  length  without  caudal  (197  mm.) : 
Length  of  head  30;  diameter  of  eye  5.5;  length  of  snout  13;  inter- 
ocular  width  13;  projection  of  snout  beyond  the  mouth  8;  length  of 
gill  slit  5;  distance  from  tip  of  mandible  to  front  of  disk  8;  to  anus 
17;  diameter  of  disk  7.5;  depth  of  body  35;  longest  pectoral  ray  of 
upperIobe21;  of  lower  lobe  1 1 ;  lengthof  caudal  13;  length  of  attach- 
ment between  caudal  and  anal  9. 

Dorsal  57;  anal  50;  pectoral  33;  caudal  13,  6  in  upper  half,  7  in 
the  lower;  pyloric  c»ca  64. 
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Form  deeper  than  indicated  in  the  figure  of  the  type/  the  snout 
projecting  much  farther  beyond  the  mouth  and  the  barbels  much 
larger  and  more  conspicuous.  The  barbels  are  16  in  number,  con- 
stant in  position,  attached  to  the  inferior  side  of  the  snout,  the  upper 
lip  and  the  chin.  On  the  snout  is  an  anterior  row  of  two,  each  with  a 
small  papUIa-like  projection  at  its  outer  base,  and  a  posterior  row  of 
six,  following  the  curve  of  the  mouth,  the  middle  pair  closely  apposed. 
The  upper  lip  is  produced  into  a  deep  flap,  the  margin  of  which  bears 
three  barbels.  The  chin  bears  a  median  barbel  and  two  on  each  side, 
the  inner  pair  accompanied  posteriorly  by  a  papiQa-like  projection. 
The  snout  and  mandible  contain  the  usual  pores,  which  alternate 
with  the  barbels. 

The  pectoral  fin  is  only  shallowly  notched,  the  lower  rays  becoming 
more  and  more  exserted,  and  a  few  of  them  slightly  elongated  to  form 
a  lobe.  The  caudal  fin  is  widely  joined  to  dorsal  and  anal,  the  last 
dorsalrays  slightly  shortened,  forming  a  notch,  the  anal  joining  without 
notch.  Ventral  disk  of  moderate  size,  its  anterior  margin  immediately 
imder  the  vertical  from  back  of  eye,  the  vent  close  behind  it. 

Color  in  life,  translucent,  with  a  slight  reddish  tint,  the  half-bars 
and  spots  a  deeper  reddish  brown,  darker  on  the  margins  of  the  bars. 

Specimens  were  taken  from  the  following  stations: 

Fatboma. 

4812.  NearSado  Islands,  Sea  of  Japan 176 

4813.  Near  Sado  Islands,  Sea  of  Japan 200 

4855.  Off  Korea,  Sea  of  Japan 70 

4867.  Off  Korea,  Sea  of  Japan 150 

4994.  Off  northwest  end  Hokkaido 190 

6021.  Off  Cape  Patience,  Sagalin 73 

6025.  Off  Cape  Patience,  Sagalin 52 

27.  PARAUPARIS  ATRAMBNTATUS.  new  ipectes. 

Plate  48,  fig.  1. 

Type. — Cat.  No.  73345,  U.S.N.M.  A  male,  76  mm.  long,  from 
station  4971,  off  the  east  coast  of  Hondo;  depth  649  fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (69  mm.): 
Length  of  head  22;  of  snout  6;  of  maxillary  9;  diameter  of  eye  6; 
interocular  width  8.2;  distance  from  tip  of  snout  to  anus  18;  to  front 
of  anal  fin  34;  to  front  of  dorsal  19.5;  greatest  depth  of  body  15. 

Dorsal  52;  anal  44;  caudal  8;  pectoral  20. 

Body  slender,  elongate.  Head  depressed,  the  crown  flat,  slightly 
raised.  Snout  short  and  deep,  rising  abruptly,  slightly  projecting 
beyond  the  mouth;  lower  jaw  included.  Nostril  in  a  short  narrow 
tube,  in  front  of  eye  on  level  of  upper  margin  of  pupil.  Mouth 
horizontal,  beneath  the  snout;  ma:nllary  reaching  vertical  from  pos- 
terior margin  of  eye.  Teeth  stout  and  blunt,  not  pointed,  arranged 
in  narrow  bands,  about  eight  obUque  rows  laterally  in  each  jaw.  Gill 
opening  apparently  wholly  above  pectoral. 

i  Prao.  U.  S.  Nat.  Mas.,  vol.  24, 1002,  p.  350. 
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First  dorsal  rays  short,  increasing  gradually  in  length.  Caudal 
consisting  of  eight  slender  rays,  its  basal  third  apparently  joined  to 
anal.  Pectoral  consisting  of  two  elongate  lobes  connected  by  short 
widely  spaced  rays;  the  upper  lobe  reaching  slightly  past  origin  of 
anal;  lower  lobe  mutilated  in  the  type,  its  shape  not  to  be  determined. 
Vent  imder  upper  base  of  pectoral. 

Coloration  apparently  black  or  dusty,  the  integument  largely  lost; 
snout  dusky;  abdomen  and  peritoneum  black. 

Not  closely  related  to  any  known  species,  differing  widely  from  all 
others  in  the  character  of  the  teeth. 

Only  the  type  taken. 

28.  PARAUPAKIS  MELANGBRAirCHUS.  new  ipeclM. 

Plate  48,  fig.  2. 

Type. — Cat.  No.  73346,  U.S.N.M.  A  male,  83  mm.  long,  from  sta- 
tion 5029,  in  the  southern  part  of  the  C  khotsk  Sea;  depth  440  fathoms. 

Measurements  in  hundredths  of  length  without  caudal  (76  mm.): 
Length  of 'head  22;  of  snout  6;  of  maxillary  9.5;  diameter  of  eye  6; 
length  of  gill  sUt  3;  interocular  width  8;  distance  from  tip  of  snout  to 
anus  16;  to  front  of  anal  30;  to  front  of  dorsal  25;  greatest  depth  21; 
length  of  base  of  pectoral  13;  longest  pectoral  ray  of  upper  lobe  13; 
of  lower  lobe  11;  shortest  ray  in  notch  7.5. 

Dorsal  60;  anal  53;  pectoral  17;  caudal  4. 

Body  moderately  deep  and  compressed,  the  upper  profile  rising  in 
a  strong  convex  ciu*ve  to  occiput,  thence  declining  rapidly  in  a  straight 
line  to  nostrils;  snout  bluntly  rounded;  interorbital  flat  and  broad; 
eye  large;  jaws  even;  nostril  in  front  of  middle  of  eye,  with  a  slightly 
raised  rim.  Mouth  broad,  angle  under  pupil;  maxillary  reaching  ver- 
tical from  posterior*  margin  of  eye.  Teeth  rather  stout,  in  broad 
bands,  the  inner  teeth  not  enlarged  or  caninelike,  in  about  12  obhque 
rows.     GUI  slit  small,  wholly  above  pectoral. 

Anterior  dorsal  rays  short  and  increasing  very  gradually  in  length. 
Caudal  slender,  tnmcate,  of  four  slender  rays,  joined  to  anal  for 
about  one-third  its  length.  Pectoral  notched,  upper  rays  on  level 
of  pupil,  close  set,  the  intervals  between  the  rays  increasing  down- 
ward, those  in  the  notch  very  distant,  but  the  membrane  extending 
from  tip  to  tip,  not  cleft  to  base  of  fin;  upper  lobe  reaching  a  little 
past  front  of  anal.    Vent  close  behind  base  of  pectorals. 

Skin  transparent,  with  a  few  scattered  dots;  body  dusted  with  dark 
brown  dots;  chin  dusky;  abdomen,  gill  cavity,  and  mouth  black. 

Only  the  type  taken. 

29.  PARAUPAKIS  BlVTOCm.ORIS,  new  ipedet. 
Plate  48,  fig.  3. 

Type. — Cat.  No.  73347,  U.S.N.M.  A  male,  98  mm.  in  total  length, 
from  station  5018  in  the  southern  part  of  the  Okhotsk  Sea;  depth  100 
fathoms. 
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Measurements  in  hundredths  of  length  without  caudal  (87  mm.): 
Length  of  head  22.5;  of  snout  6;  of  maxillary  10;  diameter  of  eye  6.5; 
length  of  gill  slit  3;  interocular  width  8;  distance  from  tip  of  snout  to 
anus  17.5;  to  front  of  anal  30;  to  front  of  dorsal  24;  greatest  depth 
20;  length  of  base  of  pectoral  13;  longest  pectoral  ray  of  upper  lobe 
19;  of  lower  lobe  14;  shortest  ray  in  notch  7. 

Dorsal  63;  anal  56;  pectoral  20;  caudal  6. 

Body  rather  deep,  compressed;  occiput  only  slightly  gibbous;  snout 
deep,  blimt,  not  projecting;  jaws  equal;  eye  large.  Mouth  horizontal; 
maxillary  reaching  vertical  from  posterior  margin  of  pupil.  Teeth 
slender,  pointed,  in  well-developed  bands,  the  inner  teeth  enlarged, 
caninelike,  larger  in  the  upper  than  in  the  lower  jaw.  Nostril  in  front 
of  eye,  on  level  of  upper  edge  of  pupil,  the  tube  little  more  than  a 
raised  rim.    GUI  sUt  short, -wholly  above  the  base  of  the  pectoral. 

Anterior  dorsal  rays  increasing  very  rapidly  in  length,  the  first  six 
or  seven  graduated;  dorsal  and  anal  rays  very  slender.  Caudal  com- 
posed of  six  slender  elongate  rays,  its  union  with  anal  equal  to  nearly 
half  its  length.  Pectoral  consisting  of  two  lobes,  the  lower  rays  of 
upper  lobe  more  widely  spaced;  base  of  upper  pectoral  ray  on  a  level 
with  upper  edge  of  pupil;  tip  of  upper  pectoral  lobe  reaching  fifth 
anal  ray;  lower  lobe  consisting  of  five  elongate  half  free  rays,  reach- 
ing almost  to  anal.  Vent  well  behind  base  of  lower  pectoral  rays, 
separated  from  them  by  about  one-half  their  distance  from  tip  of 
mandible. 

Head  and  body  entirely  denuded  of  skin;  body  with  scattered 
black  dots,  these  thickest  on  occiput;  gill  cavity  black;  mouth  pale; 
peritoneum  heavily  spotted  with  black.  In  life,  nearly  translucent, 
with  a  faint  tinge  of  red;  peritoneum  green,  visible  through  the  body 
walls. 

Related  to  P.  mdaTiohranchiLSf  differing  in  the  number  of  pectoral 
and  caudal  rays,  in  the  length  of  the  lower  lobe  of  the  pectoral,  the 
position  of  the  vent,  and  in  the  characters  of  the  teeth  and  the 
anterior  dorsal  rays. 

A  single  cotype  was  taken  with  the  type. 

30.  RmNOUPARIS  BASBI7LIFBR  OUbert. 

Rhinoliparis  barbulifer  Gilbert,  Rep.  Comm.  Fish  and  Fisheries  for  1893  (1896), 
p.  445  (Bering  Sea). 

Taken  abundantly  in  the  southern  part  of  the  Okhotsk  Sea  off  the 
coast  of  Sagalin,  off  the  south  coast  of  Hokkaido,  and  near  Mat- 
sushima  Bay,  east  coast  of  Hondo;  but  the  species  was  not  taken  in 
the  Sea  of  Japan.  It  has  been  known  hitherto  from  Bering  Sea  north 
of  Unalaska  Island,  and  in  its  distribution  seems  to  accompany  the 
cold  current  which  sweeps  down  the  coast  of  northern  Japan  and 
can  be  detected  somewhat  to  the  southward  of  Matsushima  Bay. 
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There  is  no  evidence  that  this  or  any  closely  allied  species  is  pelagic. 
It  has  been  captured  only  in  the  bottom  trawl,  and  its  range  in  depth 
is  such  as  bottom  forms  usually  exhibit.  In  Bering  Sea  it  was  taken 
at  depths  of  225-576  fathoms;  in  the  Japanese  waters  the  depth 
was  found  to  range  from  192  to  359  fathoms. 

Specimens  were  taken  from  the  following  stations: 

Fatboms. 

5019.  Off  east  coast  of  Sagalin 192 

5028.  Off  east  coast  of  Sagalin 241 

5039.  Off  southeast  coast  Hokkaido 269-326 

6043.  Off  southeast  coast  Hokkaido 309-330 

5044.  Off  southeast  coast  Hokkaido 309-359 

5046.  Off  southeast  coast  Hokkaido 359 

5050.  Off  Matsushima  Bay 266 

31.  NBCTOLIPAIUS  PELAGICUS  Oilbert  and  Bnrke. 

Nectoliparis  pelagicus  Gilbert  and  Burke,  Bull.  Bur.  Fish.,  vol.  30,  1910(1912), 
p.  82,  fig.  27. 

This  peculiar  pelagic  form,  which  has  usually  been  captured  at 
intermediate  depths  of  300  fathoms,  is  not  rare  throughout  Bering 
Sea  and  the  northern  Okhotsk.  The  present  collection  contains  one 
specimen  from  the  extreme  southern  part  of  the  Okhotsk  Sea  and 
another  from  the  southern  coast  of  Hokkaido.  The  species  probably 
entered  the  dredge  at  intermediate  depths. 

Specimens  were  taken  from  the  following  stations: 

Fatboms. 

5032.  Yezo  Suido,  southern  Okhotsk 300^533 

5039.  Off  southeast  coast  Hokkaido 269-326 
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1.  CrCLOfiASTER  0UBILEN8I8,     (PAGE  363.)     FROM  THE  TYPE. 


2.  CVCLOOASTER  BIMUSHIR^    (PAGE  354.)     FROM  THE  TVPE. 


3.  CvcLOOASTEH  TESSEULATU8.    (Page  355.)    From  the  Type. 
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.  CVCLOaASTER   FBENATUB.    (PAGE  356.)    FROM  THE  T¥P£. 


2.  CVCLOOASTER  TANAK^     (PAGE  3S7.)     FnOM  T 


3.   CVCLOOASTER  OOMOTEN818,     (PAOE  359.) 


I.  CvCLOOASTEmNQENB.     (PM3E  360.)    FROM  THE  TVPC 


2.  CAREPnocTUS  RASTRiNus.   (Paqe  362.)    From  THE  TrpE, 


3.  Careproctus  ACANTHODE8.  (Paqe  363.]   From  the  Type. 
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1.  Careproctus  thachvsoma.    (Page  364.)    From  the  Type. 


2.  Careproctus  RhfoooMSLAS.  (Paoe  365.)    From  the  Tvpe. 


3.  Careproctus  pellucidus.    (Paqe  366.)    From  the  Type. 
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1.  Careproctus  8E8ALIEN8IS.    (Paqe  367.)    From  th£  Type. 


2.  Careproctus  bathycstus.    (Paqc  368.)   From  the  tvpe. 


3.  Careproctus  hoseofuscus.    (Paqe  369.)    From  the  Type. 
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1,  Careproctus  colletti.   (Page  370.) 


2.  Careproctus  SINENSIS,   (Paqe371.)    From 


3.  Carephoctus  pvcnosoma.    (Page  372.)   From  the  Type. 
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1.CAREPR0CTU8CUHILANU9.    (PaOE  373.)     FROM  THE  TYPE. 


2.  Cabeproctus  homopterus.   (Paqe  374.)    From  the  Tvpe. 


I.  Careproctus  entomelas.   (Paqe  374.)    From  the  Tvpe. 


4.  Careproctus  ENTAnavREUS.   (Paqe  375.) 
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1.  PARALiPAnis  ATnAMENTATuB.   (Page  377.) 


2.  PARALIPARJ3  MELANOBRANCHUS.     (PAQE  378.)     FROM  THE  T 


3.  Parauparis  entochloro.    iPage  378.)    From  the  type. 
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SOME  NEW  MOLLUSCA  FROM  THE  SILURIAN  FORMATIONS 

OF  WASHINGTON  COUNTY,  MAINE. 


By  Henry  Shaleb  Williams, 

Of  Cornell  University ,  Ithaoaj  New  York, 


INTRODUCTION. 

In  the  course  of  preparing  the  monograph  on  the  Chapman  Fauna 
of  Aroostook  County,  Maine,  I  published  two  short  papers  in  these 
proceedings  which  properly  belong  to  this  series  of  papers  on  the 
Paleozoic  fossils  of  Maine,  as  follows: 

No.  1.  A  new  Brachiopod,  Benssdaeria  mainejisis,  from  the  Devon- 
ian of  Maine.^ 

No.  2.  On  the  revision  of  the  Mollusk  genus  Pterinea  Goldfuss.* 

The  present  paper  constitutes  the  third  issue  of  this  series. 

In  the  second  paper  the  new  genera  Tolmaia,  FoUmanndUi,  Actir 
nopterella,  and  ComeUites  were  described. 

The  type-species  of  the  genus  Tolmaia  is  Pterinea  lineata  Goldfuss, 
and  the  species  Pterinea  (Pteronitellat)  incurvaia  Clarke,*  described 
from  the  Lower  Devonic  of  Dalhousie,  New  Brunswick,  is  referred  to 
as  probably  belonging  to  this  genus.  The  type  of  the  genus  FoU- 
manneHa  is  Pterinea  mainensis  Clarke,  from  the  Eodevonian  of  Moose- 
head  Lake  region  in  Somerset  Coimty,  Maine.^ 

The  type  of  the  genus  ActinoptereUa  is  Pterinea  radialis  Clarke, 
part,  from  the  Chapman  sandstone  on  Presque  Isle  stream,  Chapman 
Plantation,  Aroostook  Coxmty,  Maine.^ 

The  types  of  the  last  two  genera  from  the  same  localities  had 
akeady  been  described  and  named  in  manuscript  by  the  writer  when 
Clarke's  paper  was  published,  and  other  species  of  these  genera  are 
described  in  the  monograph  on  the  Chapman  fauna  now  (January, 
1912)  in  course  of  publication  by  the  United  States  Geological 
Survey. 

1  Proc.  U.  8.  Nat.  Mus.,  No.  1527,  vol.  32,  pages  267-260,  published  April  18, 1007. 
sidem,  No.  1600,  rol.  34,  pages  83-00,  published  April  17, 1008. 

*  N.  Y.  State  Mas.,  Bull.  107, 1007,  p.  210. 
« Idem,  p.  201. 

•  Idem,  p.  207. 
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The  following  species  are  published  to  illustrate  the  paleontology 
of  the  Eastport  quadrangle  of  Washington  County  in  the  southeast 
comer  of  Maine,  the  field  work  on  which  has  already  been  completed 
by  a  party  of  the  United  States  Geological  Siu^ey  in  charge  of  Edson 
S.  Bastin,  who  has  in  com^e  of  preparation  the  folio  maps  of  the 
Eastport  quadrangle. 

EURYMYELLA,  new  genus. 

Shell  thin,  subtriangular  in  outline,  compressed,  high  and  subalate 
posteriorly,  narrowed  anteriorly,  the  front  curving  regularly  from  the 
cardinal  angle  into  the  base.  Beaks  small  and  low.  Umbonal  ridge 
moderately  elevated,  roxmded  or  subangidar.  No  mesial  sulcus. 
The  surface  forward  and  downward  from  the  imibonal  ridge  is  slightly 
convex  or  flattened,  not  concave.  Hinge  line  straight,  narrowi 
slightly  thickened  at  edge,  generally  without  distinct  teeth.  A  small 
obscure  thickening  of  the  hinge  is  seen  in  an  occasional  specimen 
xmder  the  beak  of  the  right  valve,  with  a  broader  thickening  in  the 
same  position  in  the  left  valve,  and  in  a  single  specimen  a  linear 
thickening  of  the  inner  edge  of  the  hinge  margin  is  evident  near  its 
posterior  end.    Ligament  linear,  external. 

Anterior  adductor  impression  distinct,  situated  close  imder  the 
hinge,  subovate,  sharply  defined  on  the  inner  side  by  a  strong,  short 
ridge  coming  down  from  the  hinge  border.  Posterior  muscular  scar 
too  indistinct  for  description.  PalUal  line  simple.  Umbonal  and 
pedal  muscular  pits  present  on  the  sides  of  the  umbonal  cavity  and 
behind  the  anterior  muscular  scar  in  some  specimens. 

Type-species, — EurymyeUa  shileri,  new  species. 

REMARKS  ON  THE  GENUS  EURYMYELLA. 

The  genus  EurymyeUa  is  erected  for  a  group  of  fossil  Pelecypoda 
found  abundantly  in  the  shales  of  Moose  Island,  Eastport,  Maine. 
The  fossils  were  noted  by  N.  S.  Shaler  in  a  paper  on  the  Greology  of 
the  Cobscook  Bay  District,  Me.,^  as  ''Modiomorpha,  allied  to  M.  subu- 
lata,"  and  the  particular  localities  named  by  Shaler  are  ''Shackford 
Head,"  a  promontory  on  the  west  side,  and  ''Princess  Cove,"  on  the 
south  end  of  Moose  Island.  The  rocks  containing  them  constitute 
the  upper  formation  of  the  Silurian  series  called  by  Shaler  the '  'Cobs- 
cook  Bay  series."  They  are  inmiediately  overlain,  unconformably, 
by  the  Perry  formation,  the  flora  of  which  is  fully  described  by  David 
White  and  assigned  to  the  Devonian  age.* 

By  '^Modiomorpha  suhulata*'  is  probably  intended  Oypricardites 
suhalata  Conrad,'  described  by  Conrad  as  from  the  "shales  near 

>  Amer.  Joum.  ScL,  ser.  3,  vol.  23, 1886,  p.  58. 

>  Smith  and  White,  Geology  of  the  Perry  Basin  In  Southeastern  Maine.    U.  8.  Qeol.  Surr.,  ProL  Paper 
No.  35, 1905. 

*  5th  Ann,  Rept.  Oeol.  Bury.,  New  York,  1841,  p.  63. 
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Apulia  [« Hamilton  formation],  Onondaga  County,  N.  Y.,  tab. 
No.  22,  Ithaca,"  but  not  figured.  The  speci&c  name  was  spelled 
aubulata  in  the  list^  given  by  Conrad.  The  same  spelling  is  used  in 
referring  to  it  in  the  list  of  species  of  the  Hamilton  in  Vanuxem's 
final  report.*  In  the  final  report  on  the  Paleontology  of  New  York 
State'  Hall  figured  this  species  under  the  name  Modiomorpha  auln 
alata,  referring  it  to  the  genus  Modiomorpha  which  he  had  described 
and  named  in  1870.^ 

In  reporting  this  Eastport  fauna  in  1905  Williams^  recognized 
Shaler's  reference  of  this  species  to  the  genus  ModiomorpJia  and  ten- 
tatively to  the  species  of  svhvlaia  Conrad,  and  it  was  upon  this  identi- 
fication that  the  Devonian  age  of  the  formation  was  inferred.  In  the 
same  paper  Schuchert  listed  species  from  Carlow  Island  and  north 
end  of  Moose  Island  under  the  names  ^^Whiteavesia  sp.  new,''  ^^Modio- 
lopsis  sp.  undetermined,"  and  '^PsUoconchoid  pdecypodJ'  In  the 
first  case  it  was  associated  with  '^Leperditia  of  the  L.  dUa  type," 
thus  bringing  in  a  new  means  of  correlation.  Schuchert  rightly 
determined  the  age  as  '' unmistakably  SUuric  and  beneath  the 
Helderbergian.* 

Later  investigations  have  fully  confirmed  the  correctness  of 
Schuchert's  conclusion  that  the  Carlow  Island  and  Moose  Island 
faunas  are  alike,  and  the  same  species  of  EurymyeHa  occur  in  both. 

Critical  examination  of  a  large  niunber  of  specimens  brought 
together  in  the  recent  survey  of  the  Eastport  quadrangle  has  made  it 
clear  to  the  writer  that  these  Eastport  modiolopsoid  forms  differ  from 
both  Modiomorpha  Hall^  and  Modiolopsis  Hall'  in  the  absence  of  a 
median  sulcus  in  front  of  the  lunbonal  ridge.  In  this  particular  they 
agree  with  McCoy's  genus  Anodontopsis^  and  Ulrich's  genera  Whiter 
avesia  *®  and  Eurymya.^  The  mistake  in  generic  reference  of  the  species 
made  by  Shaler  and  WiQiams  (as  probably  also  by  others)  was  due 
to  the  fact  that  the  lai^er  spechnons  are  often  grooved  in  the  place 
of  the  natural  median  sulcus  of  Modiomorpha  and^  Modiolopsis,  due 
(as  has  been  learned  by  careful  inspection)  to  the  crushing  of  the 
very  fragile  shells.  Such  specimens  show  the  shell  to  have  been 
cracked  along  this  line,  but  when  uncrushed  the  shell  is  found  to  have 
the  ventral  margin  convexly  curved  throughout  and  has  no  byssal 

1 5Ui  Ann.  Rept.  OeoL  Suit.,  New  York,  1841,  p.  86. 

t  N.  Y.  QtfA.,  3d  Dlstiiet,  tM2,  p.  102. 

•Nat  Hist  N.  Y.,  vol.  5,  pt  1»  LameUlbmnohlsta,  n,  1885,  p.  283,  pis.  85 ttod  80. 

4  PkL  notice,  Lam.,  Shells,  pt  2, 1870,  p.  72. 

•  U.  S.  Oeol.  Suit.,  Prot  Pi4;>er  35,  p.  94. 

•  Idem.,  p.  26. 

Y  Hall,  J.,  Prel.  notice,  Lam.,  Shells,  pt  2, 1870,  p.  72. 

•  Hall,  Nat.  Hist.  N.  Y.,  Pal.,  vol.  1, 1847,  p.  157. 

•  lIoOoj,  F.,  Ann.  and  ICag.  Nat  Hist.,  ser.  2,  vol.  7, 1851,  p.  54. 

!•  Ulrich,  E.  O.,  Oeol.  and  Nat  Hist  Stnr.  Hlnnesota,  Final  Report,  1804,  p.  513.  (Note:  in  the  text  the 
name  osed  Is  Aetinompa,  bat  on  page  628  the  name  WkUeavetia  is  substituted  for  Actinompa,  which  waa 
iDODd  to  be  preoocopied.) 

uiJiriofa,ldan,p.512. 
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furrow  or  median  sulcus  in  perfectly  preserved  specimens.  The 
species  Modiolopsis  cinciuTuitiensU  Hall  and  Whitefield  is  taken  by 
Ulrich  as  genotype  of  his  genus  Whiteaveaia,  although  we  find  con- 
tained in  the  original  definition  of  that  species  the  characters  upon 
the  absence  of  which  the  new  genus  was  based.  The  specific  defini- 
tion includes  the  following  clauses:  ''Basal  line  gently  curving 
throughout  its  length  in  most  cases,  but  in  some  examples  becoming 
slightly  sinuate  opposite  or  a  little  posterior  to  the  beaks/'  and  "an 
obscure,  shadow  mesial  depression  extends  across  the  valves  from  the 
beaks,  reaching  the  basal  line  just  behind  the  anterior  third  of  the 
length."^  This  is  inconsistent  with  that  part  of  the  generic  definition 
of  Whiieavesia  which  reads,  "Base  gently  convex,  occasionally 
straight,  never  sinuate.    Mesial  sulcus  wanting."  ' 

Our  genus  EurymyeUa  agrees  with  the  generic  definition  of  Ulrich's 
Whiteavesia  in  the  gently  convex  or  straight  base  and  absence  of 
mesial  sulcus,  but  differs  from  it  in  lacking  the  "radii  or  divaricating 
folds"  which  are  described  in  the  definition  and  reproduced  upon 
the  illustration  given  of  the  genotype  Modwlopsia  cincinnatiensis^ 
and  more  distinctly  expressed  by  M.  canceUata  Walcott,^  which  is 
the  second  species  cited  as  representing  the  genus  Whiteapetia. 
EurymyeUa  also  differs  from  Whiteavesia  in  its  hinge.  Whereas  in 
EurymyeUa  the  hinge  plate  is  typically  very  narrow  at  the  sides  and 
without  lateral  teeth,  it  is  fairly  strong  under  the  beaks  and  has  a 
cardinal  tooth  or  teeth  expressed  there  in  both  valves.  It  also  differs 
by  its  small  low  beaks.  The  beak  is  described  as  "comparatively 
large,  full,  and  rather  prominent"  in  Whiteavesia. ' 

EurymyeUa  vexy  closely  resembles  Ulrich 's  genus  Eurymya^  which 
fact  has  suggested  the  name  here  proposed.  The  chief  difference 
discovered  is  in  the  hinge.  The  hinge  of  Eurymya  is  described  as 
"strong  with  a  broad  longitudinally  striated  ligamental  area  posterior 
t )  the  beaks  and  beneath  them  an  obscure  cardinal  fold  or  tooth  in 
the  left  valve  and  a  corresponding  depression  in  the  right."  The 
"presence  of  a  striated  ligamental  area"  is  specifically  named  as  one 
of  the  four  principal  distinguishing  features,  separating  Eurymya 
from  Modiolopsis.  The  genus  EurymyeUa  has  the  obscure  cardinal 
teeth  under  the  beaks,  but  the  lateral  parts  of  the  hinge  area  are,  in  the 
typical  forms,  scarcely  more  than  a  linear  thickening  of  the  shell 
margin,  and  thus  lack  one  of  the  essential  characters  of  Ulrich's 
genus  Eurymya. 

The  type-species  of  EurymyeUa  (E.  shdleri)  agrees  still  more  cloeelj 
with  Anodontopsis  angustifrons  McCoy  in  its  external  appearance; 

1  Pal.  Ohio,  vol.  2,  pt.  2, 1875,  p.  88. 

*  Ulrich,  Geol.  and  Nat.  Hi^t.  Suit.  Minocsota,  Final  Kept.,  1804,  p.  514. 

*  llrich,  Idem,  p.  614,  fig.  39a. 

^Ttans.  Albany  Inst.,  vol.  U),  1870,  p.  22,  pi.  1,  figs.  8  and  8a. 

*  Ulfkfa,  Oeol.  and  Nat.  Hist.  Surv.  liinnewiU,  Final  Ropt.,  1804,  p.  514.^ 
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in  fact  the  figure  15  ^  of  that  species  is  a  fairly  good  figure  of  some  of 
the  large  specimens  collected  from  Eastport.  Here  again,  however, 
it  is  the  hinge,  as  described  for  the  genus  Anodontopsis,  which  excludes 
our  species  from  the  McCoy  genus.  McCoy  describes  the  hinge  as 
follows:  "Hinge  line  shorter  than  the  shell,  with  a  posterior,  long, 
slender  tooth  or  cartilage  plate  extending  just  below  it  (double  in  the 
right  valve),  and  another  similar  but  shorter  one  in  front  of  the  beaks 

*  *  *  (occasionally  one  small  cardinal  tooth  beneath  the 
beak)."» 

In  no  specimen  of  the  type-species  of  EurymyeHa  have  lateral  car- 
dinal teeth  been  discovered.  In  one  species  and  specimen  {Eurymy' 
eUa  corvoexa)  there  is  seen  a  single  short,  rather  oblique  linear  groove 
which  may  be  the  mold  of  a  lateral  tooth  near  the  extreme  pos- 
terior end  of  the  hinge  area. 

At  the  close  of  the  definition  of  the  species  A.  angusHfrons  McCoy, 
we  note  the  statement:  "The  posterior  lateral  tooth  or  plate  extends 
almost  to  the  end  of  the  hinge  line  and  close  to  it.'' '  It  is  not  unrea- 
sonable to  imagine  that  the  obscurity  of  the  hinge  characters  in 
these  forms  is  the  result  of  degeneration  coincident  with  a  brackish- 
water  environment  forced  upon  a  race,  the  normal  representatives  of 
which  were  marine  and  possessed  more  definite  development  of 
lateral  teeth.  In  fact  this  interpretation  is  suggested  by  finding  in 
the  lower  beds  on  Denbow  Point,  associated  with  brachiopods  of 
strictly  marine  habitat,  a  species  which  expresses  the  generic  charac- 
ters of  EurymyeUa  with  the  added  characters  of  thickening  of  the  shell 
and  widening  of  the  hinge  area.  (See  EurymyeUa  deribowensis,  p.  390.) 
But  as  a  matter  of  strict  definition  of  characters  the  typical  forms 
are,  by  the  feeble  development  of  the  hinge  characters,  excluded 
from  tiie  genera  Afiodontopsia,  Eurymya^  and  WMieavesioLj  which  they 
closely  resemble  in  exterior  character,  and  it  becomes  necessaiy  to 
erect  a  new  genus  to  include  them. 

Both  the  history  of  the  faunas  leading  up  to  the  formation  in  which 
the  EurymyeUa  appear  and  the  associated  species  {lAnguUta,  ostra- 
cods  and  a  few  small  gastropods)  and  the  fact  that  the  formation  is 
terminated  by  imconformity,  suggest  that  the  environmental  condi- 
tions were  in  shallow  water  near  the  ocean,  but,  probably,  brackish 
and  not  pure  salt  water. 

JBUKXMTJEtIA  SHALgRI,  iww  ^ptdM. 

Plate  49,  figs.  1,  2,  3,  4. 

Shell  rather  small,  thin,  fragile,  compressed,  subtriangulax  in  out- 
line; hinge  line  straight,  long,  forming  with  the  umbonal  ridge  a 
triangular  flattened  area  or  wing.    Posterior  and  anterior  extremi- 

1  Bilt.  FbL  FobbUs,  1£56,  p.  271,  pi.  \k,  fig.  15. 
•Ann.  and  ICag.  Nat.  Hist.,  ser.  2,  vfA.  7, 1851,  p.  54. 
•Idamt  p.  56. 
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ties  of  hinge  rounded,  angle  between  umbonal  ridge  and  hinge  margin 
about  50^.  Anterior  slope  convex,  no  indication  of  mesial  sulcus. 
Surface  nearly  smootii,  a  few  obscure  concentric  wrinkles  of  growth 
are  seen  over  the  outer  half  of  the  shell  and  well-preserved  sheik 
show  faint,  irregular,  fine,  concentric  lines. 

Size  variable,  but  rarely  over  1  inch  in  length;  the  large  majority  of 
specimens  are  from  one-half  to  three-fourths  of  an  inch  long. 

Interior  molds  occasionally  show  a  distinct  anterior  muscular  scar, 
but  in  no  specimen  has  the  outline  of  the  posterior  scar  been  traced. 
The  anterior  scar  is  strongily  impressed,  situated  at  the  extreme 
antero-cardinal  angle  below  the  hinge,  and  is  bounded  by  a  short, 
strong  ridge  on  the  inside.  Pedicel  scars  are  frequently  seen  on  the 
area  between  the  posterior  edge  of  the  anterior  muscular  scar  and  the 
bottom  of  the  cavity  of  the  beak.  On  the  anterior  side  of  the  umbonal 
cavity  three  small,  oval  pits  are  seen  near  the  apex  and  occasionally 
a  fourth  half  way  down  toward  the  anterior  adductor. 

The  cardinal  mai^in  in  most  specimens  exhibits  littie  else  than  a 
slight  thickening  of  the  edge  of  the  very  fragile  shell.  In  a  few 
specimens  trace  of  a  small  oblique  thickening  of  the  hinge  is  seen 
under  the  beak  of  left  valves  and  on  right  valves  a  somewhat  broader 
thickening,  which  perhaps  represents  two  teeth  between  which  the 
right  tooth  fits.  In  most  cases  the  lateral  hinge  margins  are  too 
narrow  for  the  exhibition  of  any  distinct  lateral  teeth,  and  the  valves 
are  separate  in  f  ossilization,  although  there  are  many  cases  of  attached 
valves. 

Dimensions  of  Ihe  iype^pecimens, — (1)  Length  22  mm.,  height  15 
mm.;  (2)  length  19  nmi.,  height  14  mm.;  (3)  length  23  nmi.,  height 
15  mm.;  (4)  length  19  mm.,  height  14  mm. 

Locality. — ^The  typical,  locality  is  in  the  shales  on  Moose  Island  at 
Shackf  ord  Head  and  on  the  shores  of  Broad  Cove,  where  the  species  is 
found  in  great  abimdance  with  rarely  any  other  fossil  species  except 
Lingulas  and  ostracods. 

Ootypes.-^OsLt.  Nos.  58431  to  58433,  U.S.N  Jtf. 

BXJRYMTELLA  SHALBRX,  var.  BSXVA,  new  taiietr. 
Plate  49,  figs.  5,  6,  and  7. 

Form  and  general  characters  as  in  J?.  shcUeri,  but  the  height  is 
nearly  as  great  as  the  length,  with  correspondingly  more  erect  umbonal 
ridge. 

The  proportions  of  three  typical  specimens  are:  (1)  Length  15  mm., 
height  14  mm.;  (2)  length  16  mm.,  height  15  mm.;  (3)  length  16 
mm.,  height  14  mm.;  and  the  umbonal  angle  is  55^  to  65^. 

Locality. — Same  as  the  typical  forms  of  the  species. 

Cotypes.—C^i.  No.  58434,  U.S.N  J4. 
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BXJRTMTISLLA  8HALBRI,  vir.  LONOA,  new  vukty. 

Plate  49,  ^g,  8. 

General  characters  as  in  £.  shdleri,  but  the  length  nearly  twice  as 
great  as  the  height  and  the  mnbonal  angle  as  low  as  35^  or  less.  The 
type-specimen  measures:  Length  20  mm.,  height  12  mm.,  umbonal 
angle =35®. 

Locality, — Same  as  the  typical  forms  of  the  species. 

Hohtypc—CdLt.  No.  68435,  U.S.NJJ:. 

BUKTMyjUXA  SHALBRI,  vir.  MINOR,  new  vtaktf, 

Plate  49,  fig.  9. 

General  characters  of  both  form  and  proportions  aa  ia  E.  ahaleri, 
but  averaging  about  half  the  size  of  lypical  E.  ahaleri. 

Type-specimen. — ^Length  13  mm.,  height  8}  nun.,  umbonal  angle 
about  60"*. 

Locality. — Carlow  Island. 

Eoloiype.—CdLi.  No.  68436,  U.S.N  Jif . 

BURTMTBLLA  ANOULAHIS,  new  ^padeii 
Plate  49,  figs.  10, 11. 

Shell  irregularly  pentagonal  in  form;  height  four-fifths  the  length; 
beak  low,  scarcely  protruding  beyond  the  hinge  margin.  Hinge  line 
long,  straight,  from  the  extremities  of  which  the  sides,  both  anterior 
and  posterior,  proceed  at  nearly  right  angles.  The  front  maigin  for 
nearly  one-fourth  of  the  height  of  the  shell  is  nearly  straight,  thence 
turns  rather  abruptly  backward  at  an  angle  of  130^  to  the  middle  of 
the  ventral  margin  in  a  slightly  convex  line  to  the  angular  termina- 
tion of  the  umbonal  ridge.  The  umbonal  ridge  makes  an  angle  of 
about  70^  with  the  posterior  part  of  the  hinge  line.  In  the  type- 
specimen  the  flattened  area  back  of  the  main  umbonal  ridge  is  crossed 
by  a  second  slightly  shorter,  low  ridge,  neither  ridge  sharply  defined, 
but  expressed  in  the  slight  deflection  of  the  concentric  lines,  and  by 
flattening  of  the  surfaces  between  them  and  between  the  latter  and 
the  posterior  hinge  maigin.  The  termination  of  the  second  ridge 
causes  a  blunt  angle  in  the  posterior  margin.  The  surface  is  marked 
by  fine,  concentric  lines  and  occasional  laminar  foldings  of  the  surface. 
The  general  surface  is  low-convex;  the  umbonal  region  low  and  flat- 
tened ;  the  highest  arching  of  the  surface  is  subcentral. 

Dimensions  of  type-specimen  (a  left  valve) :  Length  of  hinge  mar- 
gin, 22  mm.;  length  across  middle  of  shell,  24  mm.;  posterior  height, 
20  nun.;  height  of  front  side,  9  nun.;  main  umbonal  an^e,  70^. 

A  right  valve  from  the  same  locality  shows  the  deflection  of  the 
concentric  lines  on  the  middle  of  the  posterior  slope,  but  the  surface 
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does  not  show  the  low,  angular  elevations  seen  in  the  left  valve.  In 
this  right  valve  the  umbonal  angle  with  the  posterior  part  of  the 
hinge  is  nearer  80^  than  70^. 

Locality. — ^East  side  Seward  Neck. 

Hohtype  and  paratype. — Cat.  No.  58437,  U.S.NJf. 

BURTMTSLLA  P  SHCULAITS,  new  ^padM. 
Plate  49,  figs.  12,  and  13. 

Shell  small,  modiolopsoid  in  form,  with  straight  hinge  line,  beak 
slightly  arching  over  the  hinge  border,  flattened,  not  prominent,  sit- 
uated about  one-third  distance  back  from  ffont  end  of  hinge.  Pos- 
terior margin  nearly  at  right  angles  with  the  cardinal  margin ;  anterior 
end  narrow.  Umbonal  ridge  broad,  not  sharply  defined.  Posterior 
slope  plano-convex  to  the  posterior  margin.  In  front  of  the  umbonal 
ridge  there  is  a  broad,  shallow  furrow,  producing  a  slight  reentrant 
curve  to  the  lower  margin  of  the  shdil.  This  character,  strictly 
speaking,  removes  the  species  from  the  genus  EurymyeBa,  tiie  entire 
absence  of  a  mesial  sulcus  having  been  adopted  as  one  of  the  dis- 
tinctive characters  of  the  genus.  It  is,  however,  placed  in  the  genus 
because  of  the  extremely  dose  resemblance  in  all  other  particularB 
to  the  abundant  representatives  of  the  genus  with  which  it  appeals 
associated.  There  is  also  the  possibility  that  the  appearance  of  the 
sulcus,  which  is  quite  distinct,  may  be  the  result  of  accident  or 
of  abnormal  growth.  Close  examination  of  the  smaller  specimen 
shows  a  crack  line  in  the  bottom  of  the  sulcus,  and  the  larger  speci- 
men shows  an  angular  projection  of  one  of  the  growth-laminsB  in  the 
sulcus  near  the  center  of  the  shell.  I  am  of  opinion,  therefore,  that 
the  peculiarity  is  either  a  varietal  modification  of  a  representative 
of  the  genus  EurymyeUa  or  that  this  character  is  due  to  accident. 
Sitrface  covered  by  faint  concentric  lines  and  stronger  occasional 
lines  of  growth. 

Dimensions  of  the  type-specimens  are:  (1)  Length,  16  mm. ;  height, 
11  mm.     (2)  Length,  23 }  mm.;  height,  18  mm. 

Locality. — ^East  side  of  Seward  Neck. 

Cotypes.—Csit.  No.  68438,  U.S.N.M. 

BURTMTBIXA  PLANA,  new  vpadei. 

Plate  49,  fig.  14. 

Shell  ovoid  in  outline,  beak  greatly  depressed,  surface  gently  con- 
vex, with  greatest  convexity  in  center  of  the  shell.  Both  cardinal 
angles  rounded,  ^ving  to  the  outline  a  subregular  ovoid  form. 
Surface  markings  fine,  concentric  lines,  and  occasional  longer  irreg- 
ular growth  lines. 

Dimensions. — Greatest  diameter  from  the  antero-cardinal  angle  to 
the  postero-ventral  margin  25  mm.;  greatest  diameter  at  right 
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an^es  to  this  line  and  about  one-quarter  diameter  in  front  of  pos- 
terior margin  16  mm.;  estimated  depth  of  shell  at  middle  not  over 
6  nmi.    The  type-specimen  is  a  left  valve. 

Locality. — ^East  side  of  Seward  Neck. 

H6htype.—CAt.  No.  68439,  U.S.N  Jl. 

XURTMTSLIA  RECTA,  now  ^podM. 
Plate  49,  fig.  15. 

Shell  triangular,  narrow,  erect,  higher  than  long;  beak  small, 
depressed,  nearly  central;  hinge  line  short,  straight;  umbonal  ridge 
low,  convex,  nearly  central  and  nearly  vertical  to  the  hinge  ]ine; 
umbonal  ridge  trending  about  10^  posteriorly  from  the  vertical. 

Dimenaiana. — Greatest  length  at  about  3  mm.  below  the  hinge 
line,  16  mm.;  height  from  beak  to  front  21  mm. 

TUs  species  resembles  E.  shaleri,  var.  hreva,  but  differs  by  its 
depressed,  flattened  beak,  indistinct  umbonal  ridge,  more  central 
position  of  the  beak,  and  larger  size.  It  bears  closer  genetic  relation- 
ship to  E.  angvJaria  and  E.  plcma,  with  which  it  is  associated  in  the 
same  beds. 

Locality, — ^East  side  of  Seward  Neck. 

Hohtype.—Cs.t.  No.  68440,  U.S.NJJ:. 


BURTMTSLLA  CONVBZA,  now 

Plate  50,  fig.  10. 

Shell  ovoid,  oblique,  convex;  beak  strong  but  not  much  produced 
beyond  the  hinge  line,  and  situated  about  one-third  way  posterior  to 
the  front  end  of  the  hinge.  Hinge  line  straight,  shorter  than  the 
greatest  length  of  shell,  at  posterior  end  sloping  down  gradually  into 
the  posterior  margin;  anterior  ear  narrow.  Umbonal  ridge  broad, 
convex,  highest  near  middle  of  shell,  its  axis  forming  an  angle  of 
about  45^  with  the  posterior  hinge  line.  The  surface  behind  the 
umbonal  ridge  falls  off  rapidly  to  a  broad,  depressed  area,  gradually 
flattening  to  the  tip  of  the  broadly  rounded  cardino-posterior  angle. 
The  anterior  ear  is  small,  and  from  near  its  tip  to  the  base  of  the 
umbonal  ridge  the  margin  trends  in  a  broad,  regular,  convex  curve 
to  the  ventral  margin. 

The  type-specimen  is  a  mold  of  the  interior  of  a  left  valve,  and 
shows  the  well-defined  pit  of  the  anterior  muscular  scar  situate  close 
in  front  of  the  ear  and  upon  the  hinge  line.  Three  little  scars  are 
evident  on  the  front  side  of  the  umbonal  cavity,  and  a  fourth  just 
above  and  behind  the  muscular  scar.  An  indistinct  trace  of  an 
oblique  tooth  is  evident  under  the  beak,  and  near  the  posterior  ex- 
trenuty  of  the  hinge  a  short  linear  tooth  about  3  mm.  long  is  evident. 
The  surface  is  marked  by  concentric  lines  and  a  few  irregular  con- 
centric fuixowB. 
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The  impression  of  this  shell  indicates  a  much  stiffer  and  therefore 
thicker  shell  than  in  most  of  the  representatives  of  the  genus.  From 
its  association  with  the  other  species  and  its  agreement  in  the  ex- 
terior elements  of  form  with  the  smaller  specieS;  I  conclude  that  the 
development  of  evident  hing^  teeth  is  incident  to  the  fuller  develop- 
ment of  the  shell;  and  that  it  may  be,  genericaUy,  associated  with 
the  typical  EurymyeUas  with  which  it  agrees  in  the  entire  absence 
of  a  mesial  sulcus  which  is  characteristic  of  the  ordinary  forms  of 
Modidlopsis  and  Modiomarpha,  to  which  genera  these  EurymfjfeOas 
have  been  frequently  referred. 

DimeTisions, — ^The  straight  part  of  the  hinge,  length  15  mm.; 
length  from  front  to  back  at  5  mm.  below  hinge  line,  25  mm. ;  hei^t 
at  posterior  end,  20  mm. ;  greatest  diameter  from  tip  of  anterior  ear 
to  postero-ventral  angle,  30  mm. 

The  type-specimen  of  this  species  was  collected  by  N.  S.  Shaler 
and  the  specimen  was  identified  as  ^'  Modiomorpha  ap,  auhilata'*  by 
Shaler  and  later  listed  by  H.  S.  Williams  as  Modiornorpha  ap.  subuJaia 
var.  in  United  States  Geological  Survey  Professional  Paper,  No.  35, 
page  24.  The  entire  absence  of  the  sulcus  anterior  to  the  umbonal 
slope  and  the  discovery  that  the  associated  forms,  generally  of 
smaller  size,  are,  with  scarcely  an  exception,  without  this  sulcus  and 
present  the  general  outward  features  of  McCoy's  Anodantopaia 
augvMifrona,  led  to  the  founding  of  the  new  genus  Eurymydia  for 
the  reception  of  this  and  associated  species. 

LocalUy. — Salt  Works,  Eastport. 

Hohtype.—Cskt.  No.  58448,  U.SNJil. 

BURTMYBLLA  DBNBOWBNSIS,  new  wgrnim. 

Plate  50,  figs.  11  and  14. 

Shell  subtriangular,  obliquely  elongate  in  the  direction  of  the 
umbonal  ridge;  hinge  line  straight,  shorter  than  length  of  the  shell. 
Beak  low,  scarcely  protruding  beyond  the  hinge  Une,  and  situated 
near  the  front  end.  Umbonal  ridge  subangular,  low,  running  from 
beak  to  postero-basal  angle;  lateral  slopes  subequal,  flattened  but 
slightly  convex,  no  mesial  sinus  in  front  of  umbonal  ridge. 

Surface  marked  by  concentric  lines  of  irregular  size.  Anterior 
muscular  scar,  strongly  impressed  near  end  and  close  up  to  the 
hinge;  two  or  three  small  pits  between  it  and  the  beak  cavity.  One 
or  two  small  oblique  teeth  under  the  beak;  linear  thickening,  but 
no  distinct  posterior  lateral  teeth  are  evident.  The  inner  edge  of 
the  hinge-area  somewhat  strengthened  at  its  posterior  end. 

Dimenaiona. — Greatest  diameter -from  tip  of  front  to  extremity  of 
the  umbonal  ridge  of  the  type-specimen,  28  mm. ;  greatest  diameter 
near  center  of  shell  at  right  angles  to  tiie  umbonal  ridge,  14  mm.; 
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straight  part  of  hinge  line  about  14  mm.  Two  other  specimens 
reach  a  greatest  diameter  of  35  and  40  mm.,  respectively. 

The  shell  substance  of  this  species  is  partially  preserved  in  one 
specimen  and  the  form  is  well  preserved  in  all  specimens  seen,  show- 
ing no  evidence  of  crushing,  thus  differing  from  the  other  species  of 
the  genus  from  the  higher  formation. 

Locality. — ^This  species  was  found  in  an  isolated  outcrop  near  the 
end  of  Denbow  Point,  associated  with  brachiopods,  trilobites,  and 
cephalopods,  thus  indicating  that  it  lived  in  marine  conditions.  In 
this  respect  E.  dmbowensia  differs  from  aU  the  other  species  of  the 
genus  here  reported,  associated  with  which  the  only  known  marine 
organisms  are  lAngvUas  and  ostracods,  signifying  that  their  habitat 
was  littoral,  shallow  waters,  possibly  estuarine. 

Holotype  and  parcUype. — Cat.  No.  68449,  U.S.NJif . 

CLIOPTERIA,  ne'w  genus. 

A  gibbous  pterinoid  shell,  both  valves  highly  arched  with  prom- 
inent over-arching  beaks;  nearly  equivalved,  inequilateral.  The 
anterior  slope  of  the  right  valve  marked  by  one  or  two  radiating, 
roimded,  cord-like  ridges  and  the  left  valve  by  corresponding  furrows. 
The  posterior  slope  smooth  and  more  abrupt  than  ^e  anterior  side. 
Anterior  ear  small,  separated  by  a  shallow  sulcus  from  the  main 
body  of  shell.  Posterior  slope  gradual  and  without  distinct  wing. 
A  Ugh,  flattened,  triangular  area  imder  the  beak  in  both  valves. 
Beaks  of  both  valves  overarching.  In  none  of  the  specimens  seen 
is  the  dentition  of  the  hinge  exhibited. 

Note. — ^While  this  paper  was  being  printed  some  specimens  of  Clioptma  unieotla 
were  discovered  showing  the  mold  of  the  hinge  margin  ^  ith  distinct  teeth.  The  fol- 
lowing characters  therefore  may  be  added  to  the  above  definition  of  the  genus, 
viz:  Two  short  lateral  teeth  near  the  posterior  end  and  two  near  the  anterior  end 
of  the  hinge  of  the  right  valve;  one  short  strong  lateral  tooth  at  each  end  of  the  hinge 
of  the  left  valve.  In  both  valves  the  margin  of  the  hinge  between  the  lateral  teeth 
is  beset  by  sharply  defined  denticulations  or  small  teeth. 

Type-apeeies. — Cfliopteria  hicostata  new  species. 

OBSERVATIONS  ON  THE  GENUS  CLIOPTERIA. 

This  genus  is  founded  for  some  peculiar  small  pterinoid  shells 
which  bear  considerable  resemblance  to  the  Devonian  species  Avicula 
diipar  Sandberger  as  interpreted  by  Freeh,  and  called  by  him  Kochia 
(X^axapteria)  diapar  (Sandberger).^  The  name  EocMa  Freeh  was 
introduced  to  replace  Roemeria  Koch,  which  was  preoccupied  by 
Edwards  and  Haime,  the  type  of  which  is  Roemeria  capuUformie 
Koch,  to  which  our  specimens  present  small  resemblances.  Freeh 
then  created  the  subgenus  Loxopteria  as  a  subgenus  of  Kt>chia  to 

iDto  Devon  Aykmlidfin  DeatmhlsmlB,  Ath.  0«oL  Spedalk.  Prom.,  toL9,  HofL  8, 1801,  P^  77,  pL  6» 
flf.i. 
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include  three  species,  of  which  Kochia  (Loxopteria)  Isevis  Freeh 
is  first  mentioned.  To  this  species  our  specimens  also  bear  no  dose 
resemblance.  The  second  species  referred  to  the  subgenus  Loxopteria 
is  Sandberger's  Avicula  dispar.  The  large  valve  of  that  species,  as 
figured  by  Freeh,  bears  considerable  resemblance  to  the  right  valve 
of  our  species  Cliopteria  hicostata  (see  pi.  50,  figs.  1  and  2). 
Freeh  says  ^  of  his  genus : 

Den  Hauptunteischied  zwischen  Kochia  imd  Loxopteria  bildet  somit  die  Gestalt 
der  kleinen  Elappe;  dieselbe  beeteht  bei  beiden  Gruppen  aus  zwei  windachief  su 
einander  gestellten  Fliichen,  welche  sich  an  einer  diagonal  verlaufenden  Mittellinie 
berilhien.  Bei  Loxopteria  stossen  der  HinterflOgel  und  der  Haupttheil  der  Schale 
unter  einen  einspringender,  bei  Kochia  unter  einen  auaspringenden  Winkel  an 
einander;  bei  letzterer  Gattung  besteht  die  kleine  Klappe  aus  einem  eteil  abstflrzenden 
Vordertheil  und  einer  fiOgelloeen  Hinterseite. 

The  left  valve  of  Cliopteria,  as  shown  in  figures  3  and  7,  differs 
markedly  from  both  Kochia  and  Loxopteria  in  the  strong  over- 
arching beak  and  its  prominent  umbonal  ridge  (as  in  the  Pterineas 
with  gibbous  left  valves)  cut  on  the  anterior  side  by  a  conspicuous 
longitudinal  furrow. 

TTie  close  aflSnity  with  Pteri/nea  is  shown  by  comparing  the  right 
valves  (see  figs.  2  and  4)  with  the  corresponding  valve  of  Pterinea 
as  shown  in  our  figure  ba  of  plate  50.  The  left  valves  also  bear  close 
resemblances,  as  seen  by  comparing  figures  3  and  7  with  figure  5.  The 
chief  difference  is  in  the  presence  of  the  two  longitudinal  ridges  on 
the  anterior  slope  of  the  species  C.  bicostata  and  a  single  ridge  in 
C.  unicosta  as  shown  in  the  figures  2  and  4  of  plate  50.  In  external 
appearance  the  right  valve  resembles  the  right  valve  of  the  Triassic 
Qiaeian^la  grypTiseaia  Monster  from  the  St.  Cassian  beds. 

CUOPTERIA  BICOSTATA,  m&w  Ufftdm. 

Plate  60,  figs.  1,  2,  7. 

Shell  subtriangular,  cardinal  length  shorter  than  height  of  shell; 
beak  prominent,  subcentral  overarching;  area  of  right  valve  high, 
triangular,  striated  parallel  to  hinge  margin.  Anterior  ear  of  right 
valve  rounded,  short  but  distinct;  posterior  cardinal  extremity 
roimded  but  no  distinct  wing  separate  from  the  posterior  slope  of 
the  surface. 

From  the  beak  of  the  right  valve  two  strong  cordlike  ridges  pro- 
ceed toward  the  front,  one  near  the  umbonal  ridge  and  separated 
from  it  by  a  narrow  shallow  sulcus;  the  other  halfway  down  the 
anterior  dope  and  separated  from  the  first  by  a  wide  furrow  and 

minating  at  the  middle  of  the  anterior  border  (see  fig.  2).    A  left 

re  of  apparently  the  same  species  (see  fig.  7)  shows  a  deep  furrow 

ceding  from  tip  of  beak  on  the  anterior  side  of  the  umbonal 

I  Die  Devon  AyisiilldeiQ  neiztiohlaiids.  pp.  76-7tti 
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ridge  followed  on  its  anterior  side  by  a  strong  ridge  on  the  anterior 
slope.  Except  for  these  ridges  and  furrowS;  the  surface  is  apparently 
smooth. 

Locality. — ^Limestone  band  in  the  shales  at  northwest  comer  of 
Youngs  Cove,  Pembroke  Township. 

Eolotype.—CB.t.  No.  58441,  U.S.NJd:. 

CLXOPTERIA  umcOSTA,  now  spedet. 
Plate  50,  figs.  3,  4,  6. 

Right  valve  shorter  and  more  gibbous  than  C.  bicostata,  and  the 
cardinal  area  higher  and  broader.  The  umbonal  slope  arched  and 
forming  the  highest  part  of  the  shell,  in  front  of  which  and  separated 
from  it  by  a  narrow  furrow  is  a  single  cord-like  ridge  proceeding 
from  tip  of  beak  to  the  ventral  margin,  though  this  ridge  less 
prominent  and  does  not  rise  as  high  as  the  umbonal  ridge;  whereas 
in  0.  Hcostata  the  ridge  forms  the  highest  elevation  of  the  shell. 

On  the  anterior  slope  there  is  a  broad,  shallow  sulcus,  the  surface 
rising  gently  before  reaching  the  ear,  but  not  forming  a  distinct  second 
cord-like  ridge  as  in  the  other  species.  In  the  specimen  figinred  (pi.  50, 
fig.  6)  there  is  a  narrow,  triangular  area  separating  the  broad,  flat- 
tened area  imder  the  beak  from  the  curving  posterior  slope  of  the 
surface.  This  narrow  triangular  area  is  depressed  and  bounded  on 
both  sides  by  slightly  raised  lines.  In  another  specimen  this  trian- 
gular area  is  curved  and  separates  the  flat  cardinal  area  from  the 
curving  side  of  the  shell  and  consists  of  two  strong  bounding  thread- 
like ridges,  between  which  are  two  finer  parallel  lines.  The  left  valve 
is  gibbous,  but  not  as  highly  so  as  the  right,  and  is  marked  on  the 
anterior  slope  by  a  single  low  ridge  separated  by  a  faint  narrow 
furrow  from  the  umbonal  ridge,  which  is  broad  and  evenly  roimded 
and  separated  from  the  small  anterior  ear  by  a  broad,  shallow  sulcus. 

The  surface  is  smooth  except  for  occasional  concentric  growth 
lines.  In  one  mold  of  the  exterior  are  seen  also  faint  radiating 
lines.  The  two  species  are  found  in  the  same  limestone  and  are 
clearly  congeneric,  the  chief  difference  consisting  in  the  long  narrow 
form  and  more  pronoimced  ridges  of  the  one  ((7.  Ucostala)  and  the 
short  gibbous  form  with  fainter  ridges  of  the  other  (O.  unicoata). 

Locality. — ^Limestone  bands  in  the  shales  at  northwest  end  of 
Young's  Cove,  Pembroke. 

Ootypea.— Cat.  No.  68442,  U.S.N.M. 

PTBRINSA  LAXATA,  new  vadei. 
Plate  50,  figs.  5  and  5a. 

This  species  resembles  Avicula  recUmgularia  Sowerby  in  its  general 
outline  and  in  the  form  of  the  left  valve.  It  is  subtriangular,  convex, 
with  high  subcarinated  umbonal  ridge;  surface  smooth;  posterior 
margin  neaily  at  right  angles  with  the  cArdinal  margin,  broadly 


894  PROCEEDINGS  OF  THE  VATIONAL  MUSEUM.  tol.  41 

rounded  at  the  base.  The  beak,  however;  differs  from  Sowerb/s 
epecies  in  its  more  central  position  and  greater  extension  over  the 
hinge  area.  The  anterior  and  posterior  slopes  of  the  surface  are 
nearly  the  same;  a  broad  shallow  sulcus  separates  the  ear  from  the 
body  of  the  shell.  The  right  valve  is  convex;  beak  strong,  narrow, 
and  overarching;  umbonal  ridge  at  first  narrow  and  subcarinate,  but 
broadening  out  and  flattening  toward  the  base.  The  anterior  slope 
is  slightly  concave  between  the  umbonal  ridge  and  the  anterior  ear. 
In  one  of  the  smaller  specimens,  a  mold  of  the  interior  of  a  right 
valve,  there  is  a  rather  sharp  boundary  to  this  sulcus,  without,  how- 
ever, forming  distinct  ridges  as  in  the  case  of  Cliopteria  bicostata. 
The  dentition  of  hinge  is  as  in  Pterinea,  with  a  long,  somewhat  curved 
linear  posterior  lateral  tooth,  and  a  few  closely  approximated  oblique 
denticles  under  and  a  little  anterior  to  the  beak. 

LocaKty. — ^The  typenspecimens  are  from  the  Silurian  shales  at  the 
head  of  Leighton  Cove,  Pembroke,  Washington  County,  Maine. 

Cotypes.—Ceit.  No.  68443,  U.S.N.M. 

Genus  STREPTOTROCHUS  Perner. 

Jaroslav  Perner  described  the  genus  Strepiotrochus  in  the  year  1907,^ 
as  follows: 

Coquille  ^troitement  ombiliqu^e,  k  test  mince  et  k  touxs  l^g&rement  aplatis,  qu^ 
ne  Be  touchent  souvent  iin  peu  qua  la  base.  Lea  touis  poasedent  line  section  tnns- 
verse  subtriangulaire  et  une  p6riph6rie  anguleuse.  Stries  transverse  ^caiUenses, 
faiblement  courb6es;  plis  en  spirale,  peu  marques. 

Type:  Streptotr.  mffuJoiut  Bair.  sp.  (pi.  106,  figs.  11-16)  (Gist,  et  local.  Bande  £2, 
Groes-kuchel,  Lochkov.). 

The  author  recognized  the  following  species  as  congeneric:  SirepUh 
trochus  mercuriua  (Barrande),'  Trochus  incisiLs  Lindstrdm,'  and  with 
doubt  TroaJi^us  lundgreni  Lindstrdm.^ 

To  the  genus  Streptotrochus  I  refer  some  forms  abundant  in  some 
of  the  shales  on  Moose  Island  associated  with  abundant  representa- 
tives of  the  genus  EurymyeUa.  Our  species  are  smaller  than  the 
type-species  from  Bohemia  and  agree  most  nearly  with  LindstrSm's 
species  Trockus  indsuSj  but  differ  from  that  species  in  the  less  rapidly 
expanding  spire.  The  form  of  the  whorls  is  extremely  variable,  so 
that  it  is  ahnost  impossible  to  pick  out  any  one  specimen  as  a  specific 
type  to  stand  for  other  specimens  crowded  closely  together  with  it 
on  a  single  slab.  In  some  of  the  moro  regular  forms  the  resemblance 
to  Lindstrom's  figures  of  Trochus  iTidsua  (numbered  24  and  25  on 
his  pi.  14)  is  very  close.  Our  shells  are  slightly  narrower  and 
smaller  in  size. 


t  Syit.  Bil.  dtt  Center  Boheme,  pt.  1,  vol.  4,  Oasteropodes,  tdL  2, 1007,  pb  08. 
■Idem,  p.  239,  pi.  106,  figs.  20-21. 

•  Koni^  Byensk.  Tet.-«OAd.  HandL,  toL  19, 1B8I,  p.  151,  pL  14,  fl0k  IML 
«Idem,p.  140y  pL  14,flg&  4A-4». 
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STRBPTOTROCHtJS  lOHB,  new 
Plate  50,  fig.  13. 

Shell  small;  thin^  whorls  six,  including  the  initial  protoconch,  angle 
of  spire  about  45  degrees.  The  second,  third,  and  fourth  (counting 
the  protoconch  as  one),  are  simply  rounded ;  the  fifth  is  rather  sharply 
carinated  about  halfway  between  the  sutures;  the  sixth  and  last 
whorl  is  (on  the  right  side  of  the  figure)  at  first  rounded  without 
carination,  but  toward  the  mouth  becomes  indented  by  a  furrow 
corresponding  to  the  posterior  face  of  the  preceding  whorl.  The  sur- 
face is  covered  by  concentric  lines  and  occasionally  more  prominent 
ridges,  irregular  in  size  and  in  direction,  but  having  the  appearance  of 
having  formed  the  outer  margin  of  the  lip  at  successive  stages  of 
growth. 

Locality. — On  the  west  side  of  Shackford  Head,  Moose  Island,  East- 
port,  Maine. 

Holotype.—CsLt.  No,  68447,  U.S.NJ1. 


8TRXPTOTROCHUS  SSOULASIS,  new 

Plate  60,  fig.  12. 

This  specimen  is  apparently  made  up  of  four  whorls;  the  tip  is 
broken.  All  of  the  whorls  are  convex  and  not  carinated,  but  upon 
good  exposure  the  whorls  are  seen  to  have  a  faint  blimt  angulation, 
and  the  outer  whorl  shows  faintly  the  indentation  more  distinctly  seen 
in  the  species  Streptotrochus  ione.  The  angle  formed  by  the  sides  of 
the  spire  is  approximately  the  same  as  in  Streptotrochus  ione.  The 
surface  markings  consist  of  both  the  fine  lines  and  the  irregular  larger 
concentric  foldings  which  follow  the  direction  of  the  edge  of  the  Up. 

Locality. — Same  as  Streptotrochus  ione. 

Eoloiype.—€hi.  No.  68446,  U.S.N.M. 


STRBPrOTROCHUS  CARHf  ATITS,  new 
Plate  50,  fig.  8. 

This  specimen  is  more  slender  than  Streptotrochus  ione,  the  sides 
foiming  an  angle  of  about  36  degrees.  The  smaller  and  initial  whorl 
is  absent,  but  from  analogy  there  were  probably  six  original  whorls. 
The  last  three  whorls  are  each  distinctly  carinated  and  the  carination 
is  near  the  outer  side  and  suture  of  each  whorl ;  the  wider  or  right-hand 
side  of  the  whorl  is  flattened  and  hollowed  inmiediately  below  the 
carination,  forming  thus  a  broad  shallow  groove.  This  specimen  is 
exfoliated  and  the  characters  are  based  upon  the  surface  of  the  anterior 
mold.  Other  specimens,  however,  preserving  the  shell  show  the  shell 
to  have  been  very  thin,  and  except  for  smf ace  markings  the  interior 
molds  show  the  form  of  the  exterior  surface. 

Locality. — Same  as  Streptotrochus  ione. 

Hdlotgpe.—CBt.  No.  68444,  U.S JT.M. 
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8TSBPTOTROCHUS  SXJXiCATUS.  IMW  ^pedei. 
Plate  50,  fig.  9. 

The  type  of  this  form  is  slightly  crushedi  but  shows  about  the  same 
size,  angle,  and  number  of  whorls  as  in  StrepMrochus  ione.  The  first 
whorl  visible  (which  is  probably  the  second  whorl)  is  simply  convex, 
the  third,  fourth,  fifth,  and  sixth  whorls  are  each  marked  by  distinct 
revolving  groove  or  sulcus  on  the  right  side  of  the  carina;  and  the 
carina  on  the  outer,  left  side  is  strong  but  rather  broad.  The  fine 
concentric  lines  are  distinct,  but  the  longer  irregular  concentric  fold- 
ings seen  in  other  specimens  are  wanting. 

Locality. — Same  as  Streptotrochus  ione. 

Holotype.—Ceit.  No.  68445,  U.S.N.M. 

REMARKS  ON  THE  SPECIES  OF  STREPTOTROCHUS. 

In  the  above  descriptions  I  have  given  the  distinguishing  characters 
of  four  specimens  selected  from  a  number  exposed  to  view  on  a  mngle 
slab  of  ^ale  about  6  by  3  inches  in  dimensions.  The  locality  from 
which  the  slab  came  is  probably  the  same  from  which  Shaler  obtained 
the  specimens  called  by  him  ''  Murchiaoma  desiieratat*'  ^ 

The  specimens  are  not  MurchMoma,  and  none  of  the  specimens 
from  the  locality,  or  from  anywhere  on  Moose  Island,  have  the  long 
slender  spire  of  Hall's  species  mentioned  by  Shaler.  The  four  figures 
given  on  plate  50  exhibit  the  general  characters  which  are  alike  to  such 
a  degree  that  wherever  foimd  in  the  Eastport  region,  specimens  can 
at  once  be  located  as  belonging  to  this  series.  For  convenience  in 
description  I  have  assumed  that  the  series  is  a  genus,  and  the  different 
expressions  of  the  type  are  different  species;  but  also  for  convenience 
I  have  not  described  more  specimens. 

The  form  called  8treptoiroch/u8  carinaiua  (pi.  60,  fig.  8)  is  nearer  to  the 
type  described  by  Lindstrom  as  Troch/as  incmta  than  the  others;  but 
our  species  Streptoirockua  sulcatfos  (fig.  9)  represents  more  nearly  the 
dominant  expression  of  characters  presented  by  the  Eastport  forms. 
The  other  specimens  illustrated  are  forms  which  occasionally  appear 
and  seem  to  be  uncrushed  forms  of  the  shell.  From  the  appearance 
of  the  fossils  the  shells  were  evidently  quite  fragile  and  have  all 
suffered  more  or  less  by  crushing  after  burial  in  the  mud.  The  longi- 
tudinal furrowing  of  the  whorls  is  almost  imiversal,  but  it  is  vaiyingly 
expressed.  The  outer  whorl  of  almost  every  specimen  shows  a  trace 
of  the  furrow;  in  many  it  affects  the  next  to  last  whorl,  and  (as  in 
specimen  called  Streptotrochua  aulcaius)  the  outer  four  whorls  are 
distinctly  sulcated.  The  sutures  between  the  whorls  are  more  or  less 
deep,  depending  partly  upon  the  abruptness  of  the  left-hand  slope 
from  the  main  carination  of  the  whorl,  as  seen  in  figure  8.  AH 
specimens  are  more  or  less  strongly  marked  by  concentric  lines,  and 
in  some  cases  some  of  these  lines  are  strengthened  to  form  slig|ht  con- 

I  Anier.  Yooia.  fioL*  ior.8«7oL  83^  Jnly^  1886^  9. 86. 
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centric  ridges,  as  shown  in  figure  13.  On  the  specimens  examined 
there  is  no  constancy  in  expression  of  these  ridges,  and  when  present 
there  seems  to  be  no  imiformity  for  the  several  whorls  of  the  same 
shell.  It  is  evident  from  the  above  that  the  characters  upon  which 
the  four  species  are  discriminated  are  quite  inconstant. 

EXPLANATION  OF  PLATES. 

Plate  49. 
Eurymydla  tihdleri  WilliamB. 

Fio.  1.  A  right  valve,  natural  edze,  not  crushed.    Shackford  Head,  Moose  Island; 

collected  by  H.  S.  Williams. 

2.  A  left  valve,  retaining  the  shell,  crushed,  natural  size.    Salt  Works,  Eastport; 

collected  by  N.  S.  Shaler. 

3.  A  left  valve,  not  much  crushed,  natural  size.    Salt  Works,  Eastport;  coUected 

by  N.  S.  Shaler. 

4.  A  light  valve,  natural  size.    On  the  east  side  of  Seward  Neck,  near  north 

Lubec  landing,  in  thin  bedded  gray  shale  sandstone;  collected  by  G.  L. 
Breger. 

Ewrymyella  shakri,  var.  hreva  Williams. 
Fio.  5.  A  left  valve,  natural  size. 

6.  A  right  valve,  natural  size. 

7.  A  small  left  valve,  natural  size.    Salt  Works,  Eastport;  collected  by  N.  S. 

Shaler. 

EurymyeUa  ihaleri,  var.  Umga  Williams. 

Fio.  8.  A  left  valve,  natural  size.    East  side  of  Seward  Neck,  near  north  Lubec  land« 
ing;  coUected  by  C.  L.  Br^;er. 

EurymyeUa  shakri,  var.  minor  Williams. 

Fig.  9.  A  left  valve,  natural  size.    West  side  of  Pleasant  Point,  Perry  Township; 
coUected  by  G.  L.  Breger. 

EurymyeUa  angularia  Williams. 
Fig.  10.  A  left  valve,  natural  size. 

11.  A  right  valve,  natural  size.    East  side  Seward  Neck;  collected  by  G.  L. 
Breger. 

EktrymyeUaf  timulana  Williams. 
Fio.  12.  A  right  valve,  natural  size. 

13.  A  right  valve,  natural  size.    East  side  Seward  Neck;  collected  by  G.  L. 
Breger. 

EhtrymyeUa  plana  Williams. 

Fio.  14.  A  left  valve,  natural  size.    East  side  SewardNeck;  collected  by  G.  L.  Breger. 

EurymyeUa  recta  Williams. 

Fio.  15.  A  left  valve,  natural  size,  figure  made  from  wax  impression  of  the  originaL 
East  Bide  Seward  Neck;  collected  by  G.  L.  Breger. 

PlATB  50. 

Figoras  8,  9, 12, 13  are  magnified  2  diameters,  all  the  others  natural  size. 

CliojBCerta  5iooitato  Williams. 

Fio.  1.  Gaxdinal  view  of  ri^t  valve,  showing  overarching  beak  and  high  flat  area. 
2.  A  ri^t  valve,  showing  the  characteristic  ridges  on  the  anterior  slope;  the 

same  specimen  as  fig.  1. 
7.  A  left  vidve,  showing  the  deep  sulcus  and  single  fold  outside  on  the  anterior 
dope.    Specimens  1,  2,  and  7,  from  limestone  band,  on  the  north  shore  of 
Youngs  Ck>ve,  Pembroke,  Washington  Gounty,  Maine.    GoUected  by  G.  L. 
Bxeger. 
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CUopteria  unieoata  Williams. 

Fio.  3.  A  left  valve  showing  the  beak  and  umbonal  ridge  with  a  shallow  funow  and 

single  ridge  on  the  anterior  slope. 
4.  A  right  valve,  the  single  ridge  separated  by  slight  funow  from  the  lunbonal 

ridge. 
6.  A  right  valve,  same  specimen  as  fig.  4,  cardinal  view  showing  the  overarching 

beak  and  flat  high  area;  locality  same  as  for  figs.  1,  2,  and  7. 

< 

Pterinea  laxata  Williams. 

Fios.  5  and  5a.  Molds  of  the  interior  of  a  left  and  a  right  valve,  introduced  here  for 

comparison  with  corresponding  valves  of  Cliopteria  (G^,  7  and  2). 
Shales  at  the  head  of  Leighton  Gove,  Pembroke,  Maine.  Collected 
by  C.  L.  Breger. 

Streptatrochtu  carinahu  Williams. 

■ 

Fro.  8.  An  exfoliated  specimen  showing  the  interior  sur&ces  of  the  whorls  with 
angular  carins  near  the  outer  sulcus.  Magnified  2  diameters.  Shales  in 
the  cove  on  west  side  of  Shackford  Point  on  Moose  Island,  Eastgortf  Wash- 
ington County,  Maine. 

StrepMrochua  nUeaius  WOliains. 

Fio.  9.  A  jMUtially  exfoliated  specimen,  magnified  2  diameters,  showing  Hie  revolv- 
ing furrow  and  the  concentric  sur&ce  lines;  collected  by  H.  S.  WiUiams. 
Locality  same  as  fig.  5. 

Ewrymyella  convexa  WilliamB. 

Fig.  10.  Mold  of  the  interior  of  a  left  valve,  natural  size,  showing  the  anterior  mus- 
cular scar,  umbonal  and  pedal  scars,  and,  obscurely,  a  cardinal  tooth  under 
beak  and  a  short  oblique  posterior  tootih  near  hinge  extzemity.  Salt 
Works,  Eastport    Collected  by  N.  S.  Shaler. 

EurymyeUa  denhowengU  WUliams. 

Fio.  11.  A  mold  of  the  interior  of  front  part  of  a  right  valve,  natural  size,  showing  the 
anterior  muscular  scar,  umbonal  and  pedal  scars,  and  the  small  oblique 
cardinal  tooth  under  the  beak.  Southeast  comer  of  Denbow  Point,  forming 
the  northern  extremity  of  Denbow  Neck,  Lubec  Township,  Washington 
County.  Collected  by  C.  L.  Breger. 
14.  A  nearly  complete  left  valve,  partially  exfoliated,  showing  the  anterior  and 
pedal  scars,  the  flattened  cardinal  area  without  lateral  cardinal  teeth,  and 
the  surface  markings. 
Locality  same  as  fig.  11. 

St*eptotrodius  reguhria  Williams. 

I^o.  12.  An  uncrushed  specimen,  showing  the  outer  surface  of  the  shell  and  the  sub- 
regular  convexity  of  the  body  whorls.    Magnified  2  diameters.    Collected 
by  H.  S.  WiUiams. 
Ixxsdity  same  as  fig.  8. 

Streptotroefnu  tone  Williams. 

Fio.  13.  A  nearly  perfect  shell,  showing  the  carination  on  the  next  to  last  whorl  and 
sulcus  on  outer  whorl  and  surface  markings.    Magnified  2  diameters.    Col- 
lected by  H.  S.  Wmiams. 
Locality  same  as  5g.  8. 
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JAPANESE  SHORE  FISHES  COLLECTED  BY  THE  UNITED 
STATES  BUREAU  OF  FISHERIES  STEAMER  "ALBA- 
TROSS"  EXPEDITION  OF  1906. 


By  John  Otterbbin  Snyder, 

Of  Stanford  Univernty,  California, 


This  report  deals  mainly  with  the  collections  made  by  members  * 
of  the  U.  S.  Bureau  of  Fisheries  steamer  Albatross  expedition  of 
1906,  who  were  detached  from  the  ship  and  intrusted  with  a  study  of 
the  shore  fbshes  of  Japan.  It  was  intended  that  the  shore  party 
should  direct  its  attention  to  the  species  inhabiting  the  tide  pools 
and  shallow  water  inmiediately  offshore,  and  accordingly  collecting 
stations  were  occupied  where  the  coast  was  of  such  a  nature  that 
laige  areas  were  exposed  at  low  tides,  and  where  markets  of  con- 
siderable size  were  within  reach.  These  stations  included  Hakodate, 
Mororan,  and  Otaru  in  Hokkaido,  Same,  Aikawa,  Misaki,  and  Shimizu 
on  the  eastern  coast  of  Hondo,  and  Kagoshima,  Akune,  and  Tane- 
gashima  near  the  southern  end  of  Kiusiu.  A  trip  was  also  made  to 
Okinawa,  one  of  the  Riu  Eju  Islands,  the  results  of  which  appear  in  a 
separate  report.' 

There  are  remarkably  rich  collecting  grounds  near  Mororan,  Misaki, 
and  Tanegashima,  where  one  finds  small,  quiet  bays  with  sandy  or 
muddy  bottoms  and  gently  sloping  beaches,  together  with  broad 
expanses  of  open  coast  where  the  waves  have  worn  innumerable  pot- 
holes and  large  pools  in  the  siu*face  of  the  soft  rocks.  Small  fishes 
often  fairly  swarm  in  these  pools '  and  at  low  tide  may  be  seen  quietly 
swimming  about  or  darting  here  and  there  among  the  broken  rocks, 
corals,  or  masses  of  algie.  A  good  representation  of  the  fish  fauna 
of  Japan  may  be  secured  at  these  places,  the  fishes  of  Mororan  con- 

1  The  ahore  work  was  mainly  done  by  the  witter  and  Hr.  Micbataro  Slndo,  a  student  of  Stanford  Unlver- 
venlty,  who  la  an  enthnalastio  coUector  and  a  good  naturalist.  Trota.  8.  Nocawa,  8.  Salto,  and  K.  Otakl 
were  each  a  volunteer  member  of  the  party  for  a  time,  and  rendered  valuable  aaalatanoe. 

•  Proc  U.  8.  Nat  Mus.,  vol.  42,  p.  487. 

t  For  example,  a  pool  near  lilaakl,  roughly  measuring  19  feet  In  drcumferenoe  and  3  feet  at  its  deepest  part, 
contained  123  specimens  rcprnnenting  10  different  spedes.  The  pools  in  the  vidnlty  of  Misaki  appear  to 
support  an  unusually  large  number  of  spedes,  and  in  addition  to  a  rldi  native  fiiona  there  ate  many  stzag^ 
glers  tnm  the  tropics,  the  young  of  various  dUetodontt,  PomaeenMdg,  Teutkidt,  and  others  which  appear 
to  have  drifted  northward  in  the  Kundwo  tu  beyond  a  point  where  the  spedes  are  able  to  maintain 
tlmnsdwB* 
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sisting  largely  of  northern  species  related  to  those  of  the  Kuriles  and 
Kamchatka^  those  of  Misaki  and  the  great  Tokyo  market  bemg 
typically  Japanese,  while  at  Tanegashima  and  Kagoshima  the  fauna 
is  more  tropical,  many  of  the  species  ranging  to  the  Philippines, 
East  Indies,  and  the  South  Seas. 

Care  has  been  taken  throughout  the  paper  to  designate  species 
which  are  represented  by  individuals  purchased  in  the  markets, 
although  it  is  quite  probable  that  all  such  were  taken  by  the  local 
fbahermen.  The  color  notes  were  made  from  hving  examples,  unless 
otherwise  stated.  The  drawings  were  made  by  Messrs.  William  S. 
Atkinson  and  Sekko  Shimada.  The  descriptions  of  the  new  species 
were  published  in  previous  volumes  of  these  proceedings. 

The  writer  wishes  to  express  his  appreciation  of  the  interest  shown 
by  the  Japanese  officials  with  whom  he  came  in  contact,  by  the  officers 
connected  with  the  Imperial  bureau  of  fisheries  at  various  stations, 
especially  Otaru,  Tokyo,  and  Tanegashima,  and  by  members  of  the 
zoological  faculty  of  the  Imperial  University  and  the  Misaki  Bio- 
logical station. 

The  writer  is  indebted  to  Dr.  Charles  H.  Gilbert,  naturalist  in  chaige 
of  the  expedition,  for  many  valuable  suggestions.  Dr.  David  Starr 
Jordan  has  been  frequently  consulted  in  matters  pertaining  to 
nomenclature. 

Family  PETROMYZONID^. 

BNTOSPHBNUS  JAPONICUS  (Von  Maitons). 

One  very  small  example  from  Yamaguchi. 

LAMPBTRA  PLANSRI  (Blodi). 

Yoimg  examples  of  this  species  were  collected  in  the  Ishikara  River 
at  Sapporo. 

Family  HETERODONTIDiE. 

HBTERODONTUS  JAPONICUS  (DiimteU). 

Misaki  market. 

Family  SCYLLIORHINIDiE, 

HALJBLURUS  RXJDIS  (Ptotediiiumn). 

A  specimen  from  Hakodate  measuring  420  millimeters  haa  the 
white  spots  conspicuous  on  the  posterior  parts  only. 

Family  GALEIDJE. 

BCUSTSLUS  MANAZO  Btodrar. 

Otaru,  Hakodate,  and  Kagoshima  markets. 

One  example  4)  feet  long  was  seen  and  carefully  identified  in  the 
Hakodate  market.  A  large  specimen  was  also  noted  in  the  market 
at  Tokyo. 

TRIAXIS  SCTLUUM  MiUler  and  Honle. 

Tokyo  and  Misaki  markets. 
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Family  SPHYRNIDiE.' 

SPHTRNA  ZTOJBNA  (LimuBiu). 

Tokyo  market. 

Family  MITSUKURINIDiE. 

BUTSUXUIUNA  OWSTONI  Jordan. 

After  examining  a  figure  of  this  species  several  fishermen  at 
Mororan  stated  that  it  has  been  taken  there. 

Family  SQUALID^. 

SQUALUS  BOTSUKURU  Jordaii  and  Snyder. 

Mororan,  Tomakomai,  and  Misaki  markets. 

Yoimg  examples  have  a  row  of  white  spots  along  the  sides,  each  as 
long  as  the  pupil.  A  spot  similar  to  these  is  on  the  upper  surface 
near  base  of  first  dorsal  spine,  another  a  little  beyond  base  of  fib,  and 
a  third  below  base  of  second  spine. 

BTMOPTBRUS  LUCIFER  Jordan  and  Snyder. 

Reported  by  fishermen  as  being  occasionally  caught  near  Mororan. 

Family  SQUATINIDiE. 

SQUATINA  JAPONICA  Bledier. 

Many  large  examples  in  the  Tokyo  market  were  said  to  have  been 
caught  by  local  fishermen. 

Family  NARCOBATIDiE. 

NARBX  JAPONICA  (Temmlnck  and  Schlegel). 

Misaki  and  Kagoshima  markets.    Said  to  be  rarely  seen. 

Family  RAJIDiE. 

SAJA  MXBRDBRVOORTI  Blanker. 

Otaru,  Mororan,  and  Hakodate  markets. 

DISCOBATUS  SmSNSIS  (Bloch  and  Schneider). 

Tokyo  market. 

Family  DASYATIDJE. 

DASTAHS  AXAJK  (MlUler  and  Henle). 

Otaru,  Shiogama,  Tokyo,  and  Misaki  markets. 

One  example  has  two  strong  spines  in  the  tail,  one  immediately 
behind  the  other;  the  back  without  thorny  spines. 

Color  in  life:  Dorsal  surface  gray,  growing  yellowish  toward  the 
edges  of  disk;  edges  of  snout,  a  narrow  region  below  eyes,  sides  of 
tail,  and  edges  of  ventrals  orange;  ventral  surface  dead  white,  with 
six  unsymmetrically  arranged  orange  spots  on  the  belly;  edge  of  disk 
on  under  side,  including  snout  and  ventrals,  bright  orange. 

I^TBROPIATBA  JAPONICA  Temmlnck  and  SchleieL 

Tokyo  market. 

^TROLOPHUS  FUSCnS  Oannan. 

Tokyo  market. 
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Family  ACIPENSERID^. 

AdPBNSSR  MECADOI  Hllgendorf. 

Otani  and  Hakodate  markets. 

A  specimen  from  OtarU;  526  millimeters  long,  has  10  dorsal,  30 
lateral,  and  8  ventral  plates.  A  stuffed  skin  from  Hakodate  1,580 
millimeters  long  has  10  dorsal,  33  lateral,  and  9  ventral  plates  (8  on 
one  side).  Interposed  between  some  of  the  larger  dorsal  plates  are  5 
smaller  ones,  3  of  which  have  reached  a  considerable  size  and  with 
some  additional  growth  might  be  enumerated  with  the  others. 

The  following  measurements  are  of  the  Otaru  example:  Head,  3.4 
in  length  to  base  of  caudal;  depth,  7;  depth  caudal  peduncle,  8.8  in 
head;  snout,  1.7;  eye,  14.5;  interorbital  space,  3.4;  length  pectoral, 
2.2;  height  dorsal,  4.7;  height  anal,  4.2;  length  caudal,  1.3. 

Family  PTEROTHRISSIDiE. 

PTBROTHRISSUS  OISSU  HUgendorf . 

Tokyo  market. 

Family  ALBULIDM. 

ALBULA  VT7LPBS  (Lfamanu). 

Kagoshima  market. 

Family  DOROSOMATn)iE. 

KONOSIRnS  FUNCTATUS  (TemmJnck  and  Schlegel). 

Tokyo,  Misaki,  and  Kagoshima  markets. 

Family  CLUPEIDiE, 

STOLBPHORUS  JAPGNICUS  (Honttuyn). 

Nagasaki  market. 

AMBLTOASTXR  MELANOSTICTITM  (Temmlnck  and  Scfaltfel). 

Otaru,  Mororan,  Tomakomai,  Hakodate,  and  Misaki;  taken  near 
shore  in  the  seine. 

SASDmXLLA  ZUNASI  (Btodm.) 

Specimens  were  collected  in  the  harbor  at  Nagasaki  with  the  sur- 
face net  at  night.  The  following  proportional  measurements  are 
from  examples  120  millimeters  long:  Head,  4.2  in  length  to  base  of 
caudal;  depth,  3.3;  depth  caudal  peduncle,  9.5;  eye,  2.7  in  head; 
snout,  4.2;  maxillary,  2.3;  interorbital  space,  4;  D.,  16;  A.,  18; 
scales  in  lateral  series,  40.  There  is  a  single  row  of  very  minute  teeth 
on  each  palatine  bone,  and  a  similar  row  on  the  hypobranchials,  the 
tongue  being  naked.    Adipose  eyelids  are  present  and  well  developed. 

CLUPBA  PALLASn  Cwler  and  Valenciennes. 

Otaru  market;  Tomakomai  with  seine. 
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Family  ENGRAUUDiE. 

BNORAULIS  JAPONICUS  Temmlnck  and  Schlegel. 

Otaru,  Misaki,  and  Hakodate  markets;  Otaru,  with  the  seine. 

Family  SALMONID^. 

PLBCOOLOSSnS  ALTIVEUS  TemmJnck  and  Schlegel 

Tokyo  and  Tsurga  markets. 

Family  SALANGIDiE. 

SALAIVZ  MICRODON  Bleeker. 

Same;  taken  in  small  seine. 

Family  ARGENTINIDiE. 

OSMSRUS  DBNTEZ  Stdndachner. 

Tomakomaiy  seine;  Hakodate  and  Mororan  markets. 

MBSOPUS  OUDUS  (PiOIm). 

Mori  and  Tomakomai,  with  the  seine;  Hakodate  market. 

There  appears  to  be  no  difference  between  this  species  and  M. 
japonicus.  The  ventrals  show  some  slight  variation  in  position. 
Some  specimens  have  been  found  with  9  dorsal  and  12  or  13  anal 
rays,  and  also  with  10  dorsal  and  13  to  15  anal  rays.  The  dorsal 
rays  number  from  9  to  IS,  the  anal  12  to  15. 

Fanuly  SYNODONTIDiE. 

SAUIUDA  AROTROPHANBS  (RlChardMn). 

Tokyo  market;  Shimizu  and  Kagoshima,  where  specimens  were 
seined  near  shore. 

SnrODUS  JAPGNICUS  (Houttnyn). 

Misaki  market. 

TRACHmoCBPHALUS  BCTOPS  (Fontor). 

Otaru,  Tokyo,  and  Misaki  markets;  seined  near  shore  at  Shimizu 
and  Eagoshima. 

Family  SHjURH)^.    . 

PAAASILX7RTTS  ASOTUS  (LimuBiis). 

Tokyo  market;  Takamatsu  R.,  Akune. 

UOBAORUS  RSHa  Hllgendoit 

Yamaguchi. 

PLOTOSTTS  ANOUILLARIS  LKipMe. 

Misaki,  Kagoshima,  and  Tanegashima  pools. 

Individuals  about  350  millimeters  were  usually  abundant  in  the 
more  shallow,  sandy  pools.  In  life  they  were  brownish  black, 
lighter  and  tinted  with  golden  below;  yetlow  lateral  stripes;  fins 
tinged  with  golden  brown. 
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Family  CXDBITEDiE. 

BCISOITRinTS  ANOUHXICAXJDATUS  (Cantor). 

Hakodate  and  Tokyo  markets;  Takamatsu  R.,  Akime. 

Specimens  from  Hakodate  and  Akime  were  very  slender  while 
those  from  Tokyo  were  deep  and  fat.  There  are  often  8  rays  in  the 
dorsal  and  7  in  the  anal. 

COBinS  TJBIfIA  Lfamaeas. 

Nanao;  Yamaguchi.    In  ditches  near  the  rice  fields. 

ORTUKIAS  ORBAS  Jordan  and  fowtor* 

Thirty-two  specmens  of  this  species  were  collected  in  the  Ishikari 
River  at  Sapporo.  The  head  measures  about  4.4  in  the  lenght  to 
base  of  caudal;  depth  6.5.  There  are  8  rays  in  the  dorsal  and  6  in  the 
anal.  The  edge  of  the  caudal  is  slightly  emarginate  and  the  upper 
and  lower  lobes  are  rounded. 

Family  CYPRINn)iE. 

CARASSHTS  AURATUS  (LfauuBUt). 

Niigawa ;  Same ;  Takamatsugawa,  Akune ;  Yamaguchi ;  Dogo  Island. 

HSlflBARBUS  BARBUS  (T«nminck  and  Scblofal). 

Near  Tokyo. 

LKUCOOOBIO  MATADA  a«dan  and  Soydar). 

Yamaguchi. 

PSBUDOOOBIO  BSOCmUS  (Temmlnck  and  Schltiol). 

Yamaguchi. 

ZBZXRA  HILGBNDORn  (lihlkawa). 

Yamaguchi;  3  specimens. 

ACHBILOONATHU8  LANCBOLATUM  (Tammlnck  and  Schltiol). 

Yamaguchi.  • 

ACHBILOONATHUS  UMBATUM  (Tammlnck  and  Sdilaftfl)* 

Niigawa;  Same. 

ZACCO  PLATTPUS  (Temminck  and  Sdilagal). 

Takamatsugawa,  Akune. 

ZACCO  TEBCMINCKI  (TemmlnGk  and  Schlofol). 

Yamaguchi. 

RICHARDSOIfinS  HAKUBNSIS  (Ottntbar). 

Otaru  market;  Sapporo;  Tomakomai;  Hakodate  market;  Niigawa, 
Same;  Aikawa;  Dogo  Island. 
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Fanuly  LEPTOCEPHALIDiE. 

The  following  key  will  serre  to  distinguish  the  Japanese  species  of 
the  genus  Leptocephalua. 

a*  Donal  fin  beginning  at  a  point  above  or  anterior  to  base  of  pectoral. 
6'  Tail  short,  rather  blunt,  not  more  than  3.5  timee  length  of  head;  dorsal  and  anal 
with  black  borders  throughout, 
c*  Pectorals  pointed;  eye  snudl,  5.5  in  head;  fins  narrowly  bordered  with 

black anago. 

c*  Pectoral  rounded;  eye  large,  4.7  in  head;  fins  broadly  and  indistinctly  bor- 
dered with  black .flavirostris. 

6*  Tail  long,  very  slender  and  pointed,  about  4.5  times  length  of  head;  dorsal  and 

anal  with  black  borders  only  posteriorly retrotinctus, 

a*  Dorsal  fin  beginning  behind  base  of  pectoral. 

(f  Dorsal  fin  beginning  at  a  point  above  or  slightly  anterior  to  middle  of  pectoral . 
e'  Maxillary  long,  extending  to  posterior  border  of  orbit. 
P  Dorsal    and    anal    with    black    margins    throughout;    tip    of    tail 

black riukitumus . 

/^  Dorsal  and  anal  with  black  maigins  only  on  posterior  parts;  tip  of  tail 

white megastomuB, 

e*  Maxillary  short,  not  extending  beyond  posterior  edge  of  pupil. 

g^  Pectoral  pointed;  dorsal  and  anal  with  black  maigins  posteriorly 

ny$tromi. 

^  Pectoral  broadly  roimded;  dorsal  and  anal  immaculate.  .heterognathoB, 
d^  Dorsal  fin  beginning  at  a  point  behind  middle  of  pectoral. 
h}  Dorsal  and  anal  with  black  borders, 
t*  Lateral  line  with  distinct  whitish  spots,  as  wide  as  the  interspaces, 

one  for  each  pore myrituter . 

t*  Lateral  line  without  white  spots. 
j^  Maxillary  extending  to  posterior  border  of  orbit;  pectorals 

pointed kituiuantu. 

f  Maxillary  extending  only  to  posterior  border  of  pupil;  pec- 
torals roimded erthavMu, 

h*  Dorsal  and  anal  li^t,  without  black  borders japonicua, 

LBFTOCBPHALU8  ANAOO  (Timntnck  and  Schlac^l)* 

Misaki  and  Tokyo  markets. 

The  dorsal  is  usually  inserted  directly  above  base  of  pectoral, 
although  cases  are  sometimes  seen  where  it  is  a  little  anterior  or 
posterior. 

LSPTOCBPHALUS  7LAVIR08TIUS  Soyttor. 

Plate  51,  fig.  1. 
Leptocephalua  Jlaviraitri$  Sntdbr,  Proc.  U.  S.  Nat.  Mus.,  vol.  35, 1909,  p.  93. 

Afisaki;  said  to  have  come  from  near  shore. 

LXPTOCXPHALU8  RXTROTIUCTUS  Jordaii  and  Snydw. 

Kagoshima  market.  This  may  be  easily  distinguished  among 
other  Japanese  species  by  the  very  long  pointed  tail  with  its  dense 
black  fins. 

LXPTOCXPHALUS  BCBOASTOMUS  (OfladMr). 

Yokohama  market. 
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LBPTOCBPHALTTS  HTSTROMI  Jordan  and  Snfder. 

Tokyo  and  Kagoshima  markets. 

It  is  scarcely  probable  that  this  species  and  L.  heterognathus  ^  are 
synonymous,  as  suggested  by  Jordan  and  Richardson.'  L.  nystromi 
has  long,  pointed  pectorals^  and  the  dorsal  and  anal  have  black 
borders  in  the  region  of  the  tail.  In  L,  Tieteragnathus  the  pectorals 
are  broadly  rounded  and  the  vertical  fins  are  immaculate. 

LBPTOCEPHALUS  lATRIASTER  (Bravooct). 

Hakodate  and  Tokyo  markets;  seined  in  shallow  water  at  Shiogama. 

LBPTOCBPHALUS  EUTSIUANUS  Jordan  and  Snydar. 

Misaki  market. 

LBPTOCBPHALUS  BRBBBNNUS  Jordan  and  Snydw. 

Many  specimens  procured  in  the  pools  at  Misaki. 

Head,  1.6  in  the  trunk;  head  and  trunk,  1.6  in  tail;  lower  jaw 
usually  equal  to  the  upper  in  length,  sometimes  slightly  included; 
maxillary,  2.5  in  head;  distance  from  gill  opening  to  origin  of  dorsal, 
2.3  in  head;  height  of  dorsal,  6  in  head.  Pectorals  very  broad; 
rounded  in  outline.  Dorsal  inserted  near  a  point  above  tip  of  pec^ 
toral;  sometimes  an  eye's  diameter  before  or  behind  it. 

Family  MURiENESOCIDiE. 

BSURJBNBSOX  CINBRBnS  (roiakll). 

Kagoshima. 

Family  OPHICHTHYIDJE. 

OPHICRTHUS  ASAKUSiB  Jordan  and  8oyd«r. 

A  specimen  examined  in  Yokahama  had  the  origin  of  the  dorsal 
above  the  anterior  third  of  the  pectoral. 

PISOODONOPms  ZOPHISmTS  Jordan  and  Snyder. 

Mjsaki  pools;  Kagoshima  market. 

The  dorsal  and  anal  increase  in  height  just  before  reaching  tip  of 
tail. 

MICRODONOPHIS  BRABO  Jordan  and  Snyder. 

One  specimen  obtained  in  a  pool  near  Misaki.  The  original  descrip- 
tion of  this  species  errs  in  stating  that  the  head  and  trunk  are  a  little 
shorter  than  the  tail,  the  jopposite  being  true.  A  young  specimen  from 
a  pool  at  Misaki,  apparently  belonging  to  this  species,  was  bright 
grayish  oUve  in  life,  the  dorsal  bordered  by  pearly  blue. 

Family  ANGUILLIDiE, 

ANOTTILLA  JAPONICA  Tomminck  and  SdUogeL 

f    Mororan,   Shiogama,   Tokyo,   Misaki,   and   Kagoshima  markets; 
seined  near  mouth  of  river  at  Akune. 


1  Bleeker,  Vijf.  Bijd.  Ichthyol.  Japan,  p.  9,  pi.  8,  fig.  1. 
^t  Fisbes  Fonnosa,  Mem.  Carnegie  Mas.,  toL  4,  p.  l/x. 
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Family  MURiENIDiE. 

OTMNOTHORAZ  KIDAXO  (Temmlack  tnd  Sditogtl). 

Misaki  Market ;  Tanegashima  pools. 

OTMN OTHORAX  RBTICULARIS  Blodi. 

Kagoshima  market. 

OTMNOTHORAX  LATSAlfUS  (SMndadmer). 

One  specimen  from  a  tide  pool  at  Tanegashima  belongs  without 
doubt  to  this  species. 

OTMNOTHORAZ  ODIOSUS  Soyttor. 

Plate  51,  fig.  2. 

Oymnothorax  oditmu  Snydbr,  Proc.  U.  S.  Nat.  Mub.,  vol.  35, 1903,  p.  94. 

A  rather  characterless  species,  with  a  heavy  body,  a  short  tail,  and 
a  high  dorsal. 

One  specimen  from  Kagoshima. 

AKMASfA  UCHXNOSA  Jordan  and  Sasfder. 

An  example  from  the  pools  at  Misaki,  measuring  380  millimetersy 
agrees  with  specimens  previously  described  except  for  a  slight  dif- 
ference in  the  length  of  the  head,  which  is  contained  2.7  times  in  the 
trunk,  7.5  in  the  total  length.  The  teeth  are  markedly  short  and 
blunt  in  this  specimen.  A  smaller  individual  was  secured  in  the  same 
locality. 

Family  POECILIIDiE. 

OBYZIAS  LATIPBS  (Twnmfaick  and  Schltial). 

Shiogama;  Yamaguchi;  Akune;  Nanao;  Dogo  Island;  in  small 
streams  and  ditches. 

Family  PEGASID^. 

PBOASUS  UMITBNOn  (Jordan  and  Soydtr). 

One  small  example  dipped  from  surface  near  Shimizu. 

Family  SYNGNATHIDiE. 

STROHATHUS  SCHLSOBU  Kaup. 

Mori;  Same;  Misaki;  taken  near  shore  with  a  small  seine. 

S7MGNATHU8  TOSHI  (Snydor). 

Plate  51,  fig.  3. 
Siphottoma  yo$ki  Sntbbr,  Proc.  U.  S.  Nat.  Mus.,  vol.  36, 1909,  p.  597. 
CORTTHROICHTHTS  TANAKS  Jordan  and  Stado. 

Tanegashima;  many  females  and  a  few  males  were  taken  in  the 
pools.  A  well-developed  anal  fin  is  present.  The  males  have  larger 
head  tentacles  than  the  females,  while  there  are  rows  of  tentades 
present  along  the  lateral  ridges  of  the  body  in  both  sexes. 
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CORYTUROICHTHTS  QmNQUARIUS  Snyder. 

Plate  52,  fig.  1. 
Corythroichihya  quinqtuaivs  Sntdbr,  Proc.  U.  S.  Nat.  Mus.,  vol.  40, 1912,  p.  526. 

Tanegashima,  Japan. 

Thirteen  specimens,  one  male  and  twelve  females,  were  secured  by 
seining  in  shallow  water.  All  are  much  alike  in  color.  The  dorsal 
covers  6.5  to  7  rings.     The  dorsal  rays  number  from  26  to  28. 

TRACHTRHAMPHUS  SBRRATUS  (Tenmiliick  and  Schlegel). 

Misaki;  one  specimen  from  a  pool. 

UROCAMPUS  RIKUZBinUS  Jordaii  and  Snyder. 

One  specimen  was  taken  in  Matsushima  Bay  where  the  species  was 
first  seen.  In  this  example  the  dorsal  fin  is  confined  to  4  rings. 
Otherwise  it  is  like  the  type. 

MICROPmS  OCBLLATUS  Snyder. 

Tanegashima  pools,  where  the  species  appear  to  be  rare. 

MICROPmS  BRACHTURUS  (Sleeker). 

Three  specimens  taken  with  the  seine  near  shore  at  Tanegashima 
do  not  appear  to  differ  from  Samoan  examples. 

HIPPOCAMP0S  JAPONICUS  Kaup. 

Shiogama;  Tsumga. 

HZPPOCABCPUS  MOHNIKSI  Bledier. 

Misaki. 

HIPPOCABffPUS  CORNATUS  Temmlnck  and  Scbleiel. 
\fiRii.|ri 

Family  AULORHYNCHIDiE. 

AUUCHTHTS  JAPONICUS  Bre?ooct 

Hakodate,  Shiogama,  and  Misaki;  collected  with  the  seine. 
In  life  dark  brown  or  dark  olive  above,  brassy  below;  small  pearly 
spots  along  the  sides. 

Family  FISTULARIIDiE. 

FISTULARIA  PBTIMBA  Lac^pMe. 

Misaki  market;  Shimizu,  seined  in  shallow  water. 

The  interorbital  area  is  almost  flat;  ridges  and  serrations  weak. 

FISTULARIA  SBRRATA  Cuvler. 

Shimizu ;  collected  with  the  seine  in  shallow  water. 

The  specimens  identified  with  this  species  have  a  deeply  concave 
interorbital  area,  the  ridges  of  the  snout  more  pronounced  and  the 
serrations  of  the  same  better  developed.  The  body  is  deeper,  the 
caudal  peduncle  broader,  and  the  lateral  line  much  more  strongly 
armed  posteriorly.    The  snout  is  longer,  deeper,  and  heavier. 

Family  GASTEROSTEIDiE. 

OASTBROSTEUS  CATAPHRACTUS  (PaUaa). 

Tomakomai. 

PYOOSTEUS  TTICBNSIS  (Nikolaky). 

Sapporo;  Tomakomai;  taken  in  fresh  water  with  the  seine. 
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Family  EXOCOETID^. 

C7PSBLI7RUS  AOOO  (Temminck  tnd  Sdilagel). 

Aikawa  and  Tokyo  markets. 

CTPSBLURUS  POBCZLOPTBRUS  (Cuvier  and  VatonetemiM). 

Three  specimens  identified  with  this  species  were  found  in  the 
market  at  Tokyo.  The  pectorals  have  elongate,  blackish  spots  with 
dusky  borders,  arranged  in  transverse  rows  which  become  more  or 
less  zigzag  near  the  end  of  the  fin.  The  membranes  of  the  lower  5  or 
6  rays  are  unspotted.  The  other  fins  are  immaculate  or  slightly 
dusky.  The  tip  of  the  pectoral  is  formed  by  the  third  ray;  the  first 
ray  is  simple,  the  second  branched  and  longer,  its  tip  being  about 
half  way  between  that  of  the  first  and  third.  Head,  4.6  in  length  to 
base  of  dorsal;  depth,  4.8;  depth  caudal  peduncle,  2.7  in  head;  eye, 
2.5;  snout,  42;  interorbital  space,  2.5;  D.  12;  A.  8;  P.  16. 

Family  HEMIRHAMPfflDiE. 

BTPHORHiLMPHnS  SAJORI  (Temminck  tnd  Sclilegel). 

Otaru;  Kagoshima. 

The  following  measurements  were  made  from  a  specimen  300  milli- 
meters long:  head,  4.9  in  the  length  to  base  of  caudal;  head  from 
lower  jaw,  3.3;  depth,  9;  snout,  2.4  ii^  head;  eye,  6;  interorbital 
space,  4.5.  One  140  millimeters  long  measures  as  foUows:  head,  4.5;* 
head  from  lower  jaw,  2.5;  depth,  11;  snout,  2.5  in  head;  eye,  4.5; 
interorbital  space,  4.2. 

Many  small  specimens  were  dipped  from  the  surface  at  Otaru, 
having  been  attracted  by  the  ship's  lights. 

Family  ESOCIDiE. 

« 

TTLOSURUS  ANASTOMBLLA  (Cuviar  and  ValenclennM). 

Echigo,  Tokyo  and  Kagoshima  markets. 

TTLOSURTTS  OIOANTBUS  (Temminck  and  Schlegel). 

Kagoshima  market. 

Family  SPHYRAENIDJE. 

SPHTRABNA  JAPONICA  Cuvier  and  Valenciennes. 

Tokyo  and  Kagoshima  markets. 

8PH7RASNA  PZNOUIS  (Ollnther). 

Hakodate  market. 

Doctor  Jordan  recognizes  3  species  of  Sphyraena  in  Japan,  sepa- 
rating them  thus : 

Scales  about  95 pinguis. 

Scalee  110  to  125. 

Fins  pale,  ventralB  behind  dorsal japonicaU, 

Fins  black,  ventrals  before  dorsal nigripinnis. 

Specimens  of  8,  nigripinnis  were  not  seen. 
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Family  MUGIUDiE. 

ICnOIL  CBPHALTTS  Ltnnmwii. 

Misaki  pools;  Tokyo  market. 

UZA  HAMATOCmLA  (Temminck  ind  Schtofd). 

Tokyo  market. 

Family  MONOCENTRIDJE. 

MONOCSNTRUS  JAPONICUS  Hoattuyn. 

Misaki. 

Family  BERYCIDJE. 

BERYX  SPLBITDENS  Lows. 

Misaki. 

Family  TR ACHICHTH  YIDM. 

OBPHYROBBRYX  JAPOmCUS  (Dttdorleiii). 

Shimizu  market. 

HOPLOSTBTHUS  BCBDITBRRANBUS  Cavier  ind  ValmclMUiM. 

Kagoshima  market. 

Family  HOLOCENTRIDiE, 

HOLOCENTRUS  RUBER  (Fonkll). 

Tanegashima. 

SOLOCBNTRUS  SAMMARA  (Fonkll;. 

Tanegashima.     The  lateral  stnpes  are  pale  but  the  dorsal  spot  is 
jet  black. 

IffTRIPRISTIS  MACROLEPIS  BlMktr. 

Tanegashima  market. 

Fannly  POLYM I X I LDJE. 

.  POLTMDOA  JAPOmCA  (Stetodachner.) 

(Shimizu  market. 

Family  SCOMBRIDiE. 

'scomber  JAPOmCUS  Hoottuyn. 

Otaru  and  Hakodate  markets. 

EUTHYNNUS  PELAMIS  (LlmUBni). 

Misaki  market. 

EUTHYNNUS  ALLETBRATUS  (RaflnaiQiM). 

Tokyo  and  Kagoshima  markets. 

Family  RUVETTID^, 

ACANTHOCYBIUII  SOLANDRI  (Cuvier  uid  ValanclmiM). 

Misaki  market. 

JORDANmiA  RAPTORIA  Siifdar. 

Plate  62,  fig.  2. 
Jordamdia  raptaria  Snyder,  Proc.  U.  S.  Nat.  Mus.,  vol.  40,  1912,  p.  527. 

}hima  market. 
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FamUy  TRICHIURn)^, 

TKICUIUKUS  JAPOmCUS  Temminck  ind  ScfalafsL 

Tokyo  and  Kagoshima  markets. 

Color  in  life,  bright  silveiy  with  metallic  reflections;  the  fins 
transparent. 

TBICmURUS  HAXTMBLA  (Fonkll). 

Tokyo  market. 

Two  orange  stripes  along  the  sides,  the  lower  bordering  the  lateral 
line. 

Family  CARANGIDiE. 

SCOBCBROmSS  ORIBNTAUS  (Temminck  and  SclUegel). 

Kagoshima  market. 

SBRIOLA  AURSOVITTATA  Temihliick  ind  SchtogeL 

Aikawa,  Misaki,  Tsuruga,  and  Kagoshima  markets. 

Several  specimens  are  identified  with  doubt  as  the  above  species. 

SBRIOLA  PURPURASCSNS  Temminck  end  SchtogeL 

Tokyo,  Misaki  and  Kagoshima  markets. 

DBCAPTBRUS  MUROADSI  (Temminck  end  Schtogel). 

Tokyo  and  Misaki  markets. 

TKACHURUS  JAPGItlCUS  (Temminck  end  Schtogel). 

Otaru,  Hakodate,  Aikawa,  Tokyo,  Misaki,  and  Kagoshima  markets. 

CARANX  BQUULA  Temminck  end  SchlegeL 

A  specin^n  170  millimeters  long  from  Kagoshima  has  6  or  7  very 
faint  dark  bars  extending  downward  from  the  darker  upper  half  of 
the  body.    These  bands  are  more  prominent  on  smaller  examples. 

CARANX  DBUCATISSIMnS  Dodertoln. 

One  example  from  Misaki  apparently  belongs  to  this  species. 

CARANX  FLAVOCARXTLSUS  Temminck  end  SchtogeL 

Kagoshima  market. 

Examples  of  this  species  may  be  easily  distinguished  from  those 
of  C.  ignobUis,  which  they  resemble,  by  the  sharper  snout.  The 
young  of  ^.  flavocaeruleus  are  conspicuously  barred. 

CARANX  lONOBIUS  (Fonkll). 

Kagoshima  market. 

The  specimens  here  identified  as  C.  ignohUis  appear  to  agree  in  all 
details  of  structure  with  those  from  Hawaii  described  and  figured  by 
Jordan  and  Evermann.^ 

CARAHX  ARMATUS  (Fonkll). 

Kagoshima  market. 

ALBCnS  CILIARIS  (Btoch). 

Misaki  market. 

When  compared  with  examples  of  A.  major  from  Formosa,  speci- 
mens of  this  species  may  be  recognized  at  a  glance  by  the  heavier 
body,  smaller  head,  which  is  much  broader  between  the  eyes,  and 
the  darker  dorsal,  surf  ace  with  the  distinct  curved  lateral  bands. 

>  fishes,  HawaU,  p.  188,  fig.  73. 
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Family  LEIOGNATHIDiE. 

LXIOONATHUS  AROBnnUH  Lacepeda. 

Suruga  market. 

LEIOONATHUS  RIVULATUM  (Temmliick  and  Schlegel). 

Kagoshima  market. 

FamUy  LAMPRIDiE. 

LAMPRIS  RBOIA  Boanaterre. 

A  large  specimen  was  examined  in  the  Aomori  market.  The 
color  was  dark  bluish  gray,  growing  Hghter  and  becoming  sUvery 
beneath;  body  with  small  white  spots  with  dusky  borders;  fins  and 
lips  bright  red.  D.  49;  A.  II,  36;  P.  18;  V.  15.  The  Japanese  name 
is  Mamho. 

Family  STROMATEIDJE. 

PSBNOPSIS  ANOMALA  (Tammliick  and  Schtofd). 

Tokyo  market. 

Family  PEMPHERIDJE, 

CATALUFA  X7MBRA  Snydar. 

Plate  62,  fig.  3. 
Catalu/a  umbra  Snyder,  Proc.  U.  S.  Nat.  Mus.,  vol.  40, 1912,  p.  528. 

One  specimen  from  Misaki. 

Family  CHfilLODIPTERIDJE. 

APOQCmCHTHrS  CARINATITS  (Caflar  and  Vateactomiaa). 

Shimizu  market. 

AMIA  inORA  (DMartein). 

Shimizu  and  Kagoshima  markets. 

AMIA  MAROINATA  (DMartoin). 

Kagoshima  market. 

AMIA  nmCOLOR  (Dtfdertolii). 

One  small  specimen  from  the  pools  at  Tancgashima.  In  life  the 
body  is  strongly  suffused  with  bright  red,  the  color  more  intense  and 
clear  on  the  fins.  The  first  dorsal  spine  is  minute  and  almost  con- 
cealed beneath  the  scale  preceding  it. 

AMIA  LIIVBATA  (Tamminck  and  Sdilagal). 

Tokyo  market;  Misaki  pools;  Nanao  market. 

AMIA  SEMILINBATA  (Tamminck  and  Schlagal). 

Misaki  pools;  Shimizu,  seined  in  shallow  water. 

AMIA  NOTATA  (Houttuyn). 

Kagoshima  market;  Tanegashima  pools. 

AMIA  KIBNSIS  (Jordan  and  Soydar). 

Seined  in  shallow  water  near  Shimizu. 

SCOBCBROPS  BOOPS  (HMSttOfn). 

J*okyo  market. 
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Family  AMBASSIDJE. 

AMBAfi9IS  UiVA  Joftftn  nd  Seidt. 

Young  examples  of  this  species  measuring  about  45  millimeters  in 
length  were  taken  in  the  pools  at  Tanegashima.  They  appear  to  be 
like  Samoan  examples  in  every  particular  except  that  the  eye  is 
somewhat  larger  and  the  third  dorsal  spine  is  slightly  longer. 

Family  KUHLIIDiE. 

BOUUnOSRIRA  TMETURA  (Cnvtor  ind  Vilendtnim). 

Misaki  and  Tanegashima  pools. 

It  appears  that  the  young  only  live  in  the  pools,  the  specimens 
there  foimd  usually  measuring  about  50  millimeters. 

Family  SERRANIDiE. 

MALADCHTHTS  ORISBUS  DMerlain. 

Kagoshima  market.  Three  specimens.  The  pectorals  extend  to 
origin  of  anal  fin. 

LATBOLABRAX  JAPOmCUS  (Covtor  ind  VatoncieimM). 

Tokyo,  Misaki,  and  Kagoshima  markets. 

BSTTTOSUS  KAWABCBBARI  (Tanmliick  ind  Sditogal). 

Yamaguchi. 

STXRBOUEPIS  ISCHINAOI  (migaidocf). 

Young  examples  from  the  markets  at  Otaru  and  Hakodate. 

AULACOCKPHALUS  TXBfMINCKI  BlMker. 

One  example  from  the  market  at  Shimizu. 

XPDIXPHBLUS  CHL0R08TZ0MA  (Cttvter  ind  VatendtiiiMi). 

Kagoshima  market.  ' 

XPmXPHBLnS  CRAHPIDUHUS  Joidaii  ind  RkbttdMD. 

Kagoshima  market. 

XPDIXPHBLUS  AX  A  ABA  (Temminck  nd  Sdilafel). 

Tokyo  market. 

The  teeth  become  more  numerous  with  increasing  age,  the  patch  of 
fine  teeth  present  on  the  anterior  part  of  the  jaws  of  younger  indi- 
viduals growing  wider  and  extending  backward  as  the  body  increases 
in  size.  The  maxillary  extends  far  beyond  the  orbit  in  large  examples 
while  in  smaller  ones  it  scarcely  reaches  it. 

One  specimen  has  4  rather  definite  dark,  saddle-shaped  bars  on  the 
back. 

XPIRXPHKLXJS  VARIO  (ThuabMi). 

The  young  of  what  appears  to  be  this  species  were  taken  at  Misaki. 
There  are  2  well  marked  black  blotches  at  the  base  of  the  spinous 
dorsal. 


414  PBOGEEDINGS  OF  TBE  NATIONAL  MUSEUM.  vol.  42. 

BFINBPHSLUS  BPISTXCTUS  (Temminck  ind  Schtefel). 

A  specimen  from  Misaki  measuring  380  millimeters,  differs  in  color 
from  that  figured  by  Jordan  and  Richardson.  There  are  2  sharply 
defined,  dark  stripes  passing  backward  from  the  eye,  one  to  the  upper 
edge  of  the  pectoral  where  it  ends,  the  other  midway  between  the 
latter  and  angle  of  opercle,  from  where  it  turns  downward  and  then 
extends  backward  as  a  row  of  small,  closely  apposed  spots  along  the 
side  of  body  to  base  of  caudal.  A  stripe  originates  on  upper  edge  of 
opercle  and  extends  along  body  to  caudal;  like  the  above,  after 
leaving  the  head,  it  is  made  up  of  spots  more  or  less  closely  apposed, 
and  posteriorly  it  is  broken  up  into  reticulations.  Above  these  fairly 
definite  stripes  are  numerous  spots,  each  of  which  is  about  as  large 
as  a  scale.  A  dusky  band,  narrow  in  front  and  broadening  posteriorly 
extends  along  side  of  head  just  above  maxillary  to  edge  of  preopercle. 

BPHTBPHSLUS  PCBCILONOTUS  (Temminck  and  Schlegel). 

Misaki  market.  One  specimen  has  15  dorsal  rays.  The  color 
pattern  is  that  illustrated  by  Temminck  and  Schlegel,  the  dark  r^on 
of  the  spinous  dorsal  extending  downward  on  the  back  forming  a 
large  oval  spot  not  connected  with  the  longitudinal  stripes. 

BPINBPHSLUS  MOARA  (Temminck  and  Schlegel). 

Misaki  pools;  Shimizu  market. 

BPUfSPHSLUS  SBPTSMFASCIATUS  (Thnnberg). 

Misaki. 

BPUfSPHSLUS  CARULSOPUNCTATUS  (Btoch). 

Tanegashima  pools. 

CHBUDOPSRCA  HIRUNDINACSA  (Cavier  and  Valendennei). 

One  specimen  from  Tanegashima. 

AinmAS  MAROARITACSUS  HOgendori. 

Three  specimens  measuring  about  100  millimeters  in  length  were 
taken  in  a  pool  at  Misaki.  There  is  a  dense,  black  blotch  on  the 
posterior  part  of  spinous  dorsal.  The  species  is  said  to  inhabit  deep 
water,  its  occurrence  in  a  pool  being  imusual. 

PSBUBANTmAS  VBNATOR  Snyder. 

Plate  53,  fig.  1. 

PseudarUhias  venator  Sntdeb,  Proc.  U.  S.  Nat.  Mub.,  vol.  40, 1912,  p.  629. 

One  specimen  from  the  Kagoshima  market.  This  species  is  some- 
what like  Anihiaa  nobilis  lately  described  by  Franz,^  but  its  maxillary 
is  broader  and  longer,  the  spinous  dorsal  is  much  lower,  and  there  are 
other  differences  including  color  pattern. 

8AT09ABA  SATSUllA  Jordan  and  Seale. 

Two  specimens  from  the  Kagoshima  market. 

1  Ahh.  der  Math.  Fhya.  Elaase  der  k.  bayer.  Akademie  der  Wiasensohaften,  vol.  4, 1910. 
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Family  THERAPONIDJE. 

THXRAPOR  OZTRHTHCHnS  Tommliick  ind  SchtogeL 

Tokyo,  Shimizu,  and  Kagoshima  markets;  Akune,  where  speci- 
mens were  secured  with  the  seine. 

THEBAP09  SBRVnS  Blodi. 

Several  specimens  from  the  market  at  Kagoshima. 

FLSCTORHTHCHUS  PICTUS  (Thunberg). 

One  small  specimen  from  the  market  at  Kagoshima. 

PASAPBISTOPOMA  TRDJNXATA  (Thunberg). 

Tokyo  and  Misaki  markets. 

Family  SPARIDiE. 

SPARTTS  LATUS  Bonttayn. 

Tokyo  and  Kagoshima  markets. 

SPARUS  ARIB8  TMnminck  ind  SchlegeL 

Tokyo  market;  Shimizu;  Kagoshima. 

TAIUS  TUIUFRONS  Temminck  and  8ciita|AL 

Elagoshima  market. 

SVmHIS  GARDINALIS  (Lanpeds). 

Aikawa,  Misaki,  Tokyo,  and  Kagoshima  markets;  also  observed 
in  the  markets  of  Otaru,  Mororan,  and  Hakodate,  where  specimens 
shipped  from  the  south  were  offered  for  sale. 

GTMllOCRAmUS  OSISBUS  (Temminck  end  Schletd). 

Tokyo,  Misaki,  and  Nagasaki  markets. 

JBRTUX OPTSROBCA  VIROATUM  (Bonttasm).  , 

Tokyo  and  Kagoshima  markets;  Shimizu,  with  the  seine. 

SRTHYOPTSROMA  BATHTBIUM  (Snyder). 

Nemptenu  hatkyhku  Sntdsb,  Proc.  U.  S.  Nat.  Mus.,  vol.  40,  1912,  p.  $32, 
vol.  41,  p.  666,  fig.  6. 

Elagoshima  market. 

Family  KYPHOSIDiE. 

OraiCIiT*!  PUHCT ATA  Onqr. 

Misaki,  Akune,  Kagoshima,  and  Tanegashima  pools.  Common  in 
the  pools  at  Akune,  where  it  is  associated  with  0.  inelanichihys,  a 
species  not  represented  in  such  large  numbers. 

OIBSEXA  MXLAHICUTUyS  (Temminck  and  SdUegel). 

Tokyo  market;  Misaki  pools;  Akune  and  Tanegashima. 
*  A  specimen  360  nuUimeters  long  from  the  Tokyo  market  has  15 
dorsal  spines,  64  scales  in  the  lateral  series,  and  a  broad  dusky  edge 
on  the  opercle. 

OntSLLA  MXZnfA  Jordan  end  Stadn. 

Small  examples  were  taken  in  the  Misaki  pools. 
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Family  GERRIDJ5. 

XmmUA  SRSTHROUBUM  (Blocb). 

Tanegaahima  pools. 

Family  SCIAENIDiE. 

BCIMBA  MITSnCfnuI  Oatdan  and  Snyder). 

Tokyo  market. 

SCl«f  A  BCaUtOKU  (Bbattayn). 

Kagoshima  market. 

Family  OPLEGNATHTDJE. 

OPLSONATHUS  FilSCIATUS  (Temmlnck  md  Schtofd). 

Hakodate  and  Tokyo  markets;  Tanegashima  pools. 

Family  HISTIOPTERIDiE. 

SVIflTIAS  ACUTIR08TRIS  (Tammiiick  and  Schlegel). 

Tokyo  market. 

BISnOPTBRUS  TTPUS  Ttmmhif.k  md  Schlegel. 

One  specimen  seen  in  the  Tokyo  Market,  where  it  is  said  to  be  rare. 

Family  PRIACANTHID^. 

FRlACAllTBnS  JAPOmCUS  Tenuniaek  end  SclileiCl. 

Tokyo  and  Misaki  markets. 

nUCAHTHUS  HAMRUR  (Fonkll). 

Misaki.  In  life,  brilliant  red  with  a  bright  metallic  sheen;  the  fins 
darker,  especiaUy  toward  the  tips.  The  bright  color  fades  after 
death,  dark  bars  then  appearing  on  the  back.  In  life  only  the 
merest  trace  of  the  bars  is  apparent. 

Family  MULLIDiE. 

UPBHSOmSS  TRAOULA  Rkhaxdieii. 

Kagoshima  market;  Tanegashima  pools. 

Color  in  life:  Body  with  a  reddish  brown  lateral  stripe,  above  which 
it  is  light  greenish  with  a  brassy  tinge,  the  scales  variegated  with 
reddish  brown;  below,  whitish,  tinged  with  yellowish  and  greenish, 
variegated  with  spots  of  brown  and  light  cherry  red;  under  parts 
white;  barbels  orange;  dorsals  yellowish,  clouded  with  brown  and 
cherry  red;  spinous  dorsal  with  an  orange  spot;  caudal  lemon  yellow, 
barred  with  red,  becoming  darker  below;  deep  brown  on  lower  lobe; 
ventrals  and  anal  lemon  yellow,  indistinctly  clouded  with  red; 
pectorals  barred  with  yellow  and  red. 

tJFBRBOmBS  SULPHURBUS  (Cuvier  end  Valendennee). 

Kagoshima  market! 

tJPSIIBOmBS  BE9SA8I  (Temmlnck  end  Schlefd) 

Misaki,  Shimizu,  and  Kagoshima  markets. 
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Family  APLODACTYUDiE. 

OOHXISTXnS  ZORATUS  Cofln  ind  ValsnctemiM. 

Misaki  market. 

Family  POLYNEMIDiE. 

POLTDACTTIrUS  AOONASI  Joidaii  ind  McOnfar. 

Kagoshima  market. 

Family  SILLAGINIDiE. 

SILLilOO  JAPOniCA  Temminck  and  Schlafil. 

Misaki,  Tokyo,  Shimizu,  Kagoshima,  and  Tsuruga  markets. 

SaXAOO  PARVI8QUAMI8  OOL 

Tokyo  market. 

Family  LATILID^. 

LATILXJ9  JAPOinCUS  (Bbattayn). 

There  are  at  least  2  distinct  species  of  LatUua  in  Japan.  One  may 
be  recognized  by  its  large  eye  (3.4  in  head),  and  by  the  presence  of  a 
narrow,  black  stripe  which  occupies  a  sharp,  median  ridge  extending 
from  the  interorbital  area  to  the  base  of  the  dorsal.  JThis  is  L,  ruber 
Ejshinouye.^  The  other  has  a  much  smaller  eye  (4.1  in  head),  while 
the  region  of  the  occiput  and  nape  is  inmiaculate.  It  is  quite  probable 
that  the  latter  is  L.  japonicua,  the  species  described  by  Houttuyn,' 
Cuvier  and  Valenciennes,'  and  by  Temminck  and  Schlegel.  Each 
describes  the  color,  not  mentioning  a  black  nuchal  stripe.  Temminck 
and  Schlegel's  figure  ^  portrays  the  small  eye  and  inmiaculate  nape. 
Jordan  and  Snyder  also  refer  to  this  species.' 

Doctor  Eishinouye  of  the  Imperial  University  furnishes  the  follow- 
ing description  of  the  color:  "Pinkish,  with  many  transverse  yellow 
bands  on  the  side ;  2  or  3  wavy,  yellow  lines  near  to  and  parallel  with 
the  posterior  margin  of  the  caudal;  region  betwen  the  occiput  and 
origin  of  dorsal  pale  gray." 

The  species  appears  to  be  rather  rare.  Two  examples  were  seciu^d, 
one  in  i^e  Tokyo  market  and  the  other  at  Shimizu. 

lATILUS  RUBER  KMhtaouyo. 

In  a  paper  published  in  Japanese  by  Dr.  K.  Eishinouye'  the 
species  distuiguished  by  the  black  nuchal  stripe  and  large  eye  is 
described.    The  author  furnishes  the  following  translation: 

D.  VIII,  16;  A.  13;  scales  7,  22;  67;  vertebrae  24;  head  4  in  the  total  length;  eye  3  in 
length  of  head. 

The  tip  of  pectoral  reaches  a  vertical  from  the  fourth  ray  of  dorsal,  while  the  tip  of 
the  latter,  when  depressed  reaches  a  little  beyond  the  base  of  the  caudal  fin.    The 

I  ZoologkJSl  Magailne,  Tokyo,  vol.  19,  Feb.,  1907. 

•  Holl.  Kaats.  Wet.  Hariem,  vol.  90, 1873,  p.  311. 

•  X.  orfenloeitf,  Ntt.  des  PotaMOf ,  vol.  6,  p.  368,  and  vol.  0,  p.  406w 
« Ftima  Xaponioa,  pi.  98,  llg.  3. 

•  Proa  U.  8.  Nat  Mas.,  vol.  94, 1903,  p.  480. 

•  Zoological  Uagailne,  Tokjo,  vol.  lO,  POIk,  1907. 

20i41*— Proc.N.M.ToL42— 12 21 


418  PBOOEEDIIfGS  OF  THE  NATIONAL  MUSEUM.  ▼ol.42. 

posterior  end  of  the  ethmoid  appears  as  a  long,  nanow  process  between  the  anterior 
part  of  the  frontal  bones.  The  haemal  process  of  the  first  caudal  vertebra  is  atrong, 
nonflexible,  and  is  curved  a  little  anteriorly. 

The  color  is  bright  red,  with  many  transverse  yellow  bands.  There  are  two  longi- 
tudinal yellow  bands  in  the  caudal  fin.  They  originate  at  the  base  of  the  caudal  and 
gradually  approach  each  other  toward  the  posterior  margin  of  the  fin.  On  the  upper 
part  of  the  fin  there  are  two  or  three  short,  yellow  bands,  while  the  lower  half  is  pale 
blue.  There  is  a  median,  black  stripe  between  occiput  and  origin  of  dorsal,  the  lateral 
boundaries  of  which  are  very  distinctly  marked.  More  of  a  literal  species  than  the 
preceding. 

This  is  the  species  figured  and  described  by  OtaJd,  Fujita,  and 
Higurashi.^ 

Numerous  specimens  were  secured  in  the  Tokyo  market.  Two 
were  purchased  at  Kagoshima. 

Family  CEPOLIDiE. 

CBPOLA  8CHLBOSLI  BlMktr. 

A  specimen  measuring  300  millimeters  was  foimd  in  the  Tokyo 
market. 

Head^  9.2  in' the  length  to  base  of  caudal;  depth,  12.5;  snout,  5  in 
head;  eye,  3.3;  maxillary,  2.3;  width  interorbital  space,  5.3;  D.  68; 
A.  55 ;  P.  19.  The  maxillary  extends  to  a  point  below  posterior  border 
of  pupil.  There  is  a  single  row  of  curved  canine  teeth  in  each  jaw, 
beyond  which,  on  the  lower  jaw,  are  3  strong  teeth  on  each  side  of  the 
symphysis.  The  head  is  entirely  naked.  The  pectoral  is  broadly 
rounded,  its  length  contained  2.1  times  in  the  head. 

ACAHTHOCBPOLA  KRUSBNSTBIUffl  (Temminck  ind  Scli]0|«l). 

Shimizu,  Mitajiri,  Kagoshima,  and  Nagasaki  markets.  The  dorsal 
has  from  80  to  84  and  the  anal  78  to  80  rays. 

Family  EMBIOTOCIDiE. 

DrrRBMA  TBMBCXNCKI  BlMktr. 

Same,  Aikawa,  and  Misaki  pools;  Otaru  and  Tokyo  markets. 

nBODrrRBB^  RANSOmiBTI  Stttndicihnnr. 

Hakodate  pud  Misaki  markets;  Aikawa. 

Several  specimens  measiu^d  150  millimeters  in  length. 

Family  POMACENTRID^. 

CHROllCIS  NOTATUS  (Temminck  ind  Scbltfti). 

Misaki  pools;  Tokyo  market. 

ABUDEVDUF  SORDmuS  (Fonkll). 

Misaki  and  Tanegashima  pools.  Only  young  examples  of  this 
species  were  found.  They  were  common  in  the  pools  at  Tanegashima. 
Fifteen  specimens  were  collected  at  Misaka,  the  largest  of  which 
measures  55  millimeters. 


>  FishM,  ^ajmn,  vol.  1,  No.  l,  1908. 
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ABUDKIDUV  8AZATILIS  (UmuBiis). 

Msaki  and  Tanegaahima  pools.  None  but  small  specimens  were 
seen. 

ABUDSTDUF  BBNOALB9SIS  (Blocb). 

Tanegashima  pools.  The  two  specimens  collected  agree  with  the 
figure  published  by  Day.^ 

ABUDKTDUV  SBZFA8CIATU8  (LM«pMe). 

Tanegashima  pools.    One  small  individual. 

ABUDKIDny  CLARXZ  Snyder. 

Plate  ^,  fig.  2. 

Abudefdirfdarki  Sntdbb,  Proc.  U.  S.  Nat.  Mus.,  vol.  40, 1912,  p.  634. 

Pools  at  Misaki. 

ABUDKIDUF  ZONATU8  (CwlBr  and  VatonclmiM). 

Tanegashima  pools;  4  speciinens,  the  largest  measuring  36  milli- 
meters. 

ABUDJErnUJr  ANTJEKIUS  (Xnhl  md  Van  BmmI). 

Tanegashima  pools;  3  specimens. 

This  is  a  very  brightly  colored  species,  the  brilliant  hues  fading 
rapidly  after  death.  The  body  is  yellowish  olive,  darker  above,  with 
a  purplish  tinge  on  region  between  anal  and  spinous  dorsal,  becom- 
ing orange  on  caudal  peduncle  and  tail,  lighter  and  grayish  in  region 
covered  by  pectoral,  and  on  belly;  chin,  throat,  and  breast  bluish 
gray;  pores  of  lateral  line  yellow;  eye  very  dark,  with  a  conspicuous 
da^  of  white  on  the  iris  below  pupil;  a  pinrple  stripe  bordered  by 
dusky  extending  from  eye  to  dorsal  and  then  along  base  of  fin  and 
finally  joining  an  ocellus  on  posterior  part  of  spinous  dorsal;  base  of 
soft  dorsal  with  a  pinrple  edged  ocellus  on  its  posterior  end;  dorsals 
purplish  brown  above  which  is  a  narrow  orange  stripe,  then  one  of 
pinrple  which  in  tiuu  is  followed  by  an  orange  edge;  anal  yellowish 
olive  narrowly  edged  with  blue;  pectorals  orange;  ventrals  suffused 
with  orange,  the  spine  bluish. 

ABUDEVDUF  OLAUCUS  (Cnvter  and  Valaaciamet). 

One  yoimg  individual  from  a  pool  at  Misaki,  and  numerous  speci- 
mens from  the  pools  at  Tanegashima  measuring  from  20  to  66  milli- 
meters in  length. 

ABUDSTDUF  AMABILIS  (Da  Via). 

One  specimen  from  a  pool  at  Tanegashima. 

Family  LABRIDiE. 

CHOKRODOR  AZURIO  (Joidaii  and  Snyder). 

Misaki,  Shimizu,  and  Kagoshima  markets. 

Occasionally  small  (76  to  100  millimeters  long)  specimens  may  be 
found  without  posterior  canine  teeth.  Some  examples  have  28  scales 
in  the  lateral  line. 

I  FWiaf  Indli,  pi.  88,  flf.  S. 
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On«  young  Bpecimen  was  found  in  the  Tol^o  market. 

tmrUMtaA  ILAOBLUrBRA  (Cwrta  and  Vataadnnw). 

To^o  and  Nagasaki  markets. 

Young  examples  bare  the  head  markedly  larger  than  adults,  an 
example  120  millimeters  long  having  the  head  contained  but  2.5 
times  in  the  length  to  base  of  caudal. 

PSSDSOLABSIIS  JAPOinClIB  (Hvolliijill)- 

Tokyo,  Misaki,  Shimizu,  'Dauruga,  and  Nagasaki  markets. 

PSBITDOLABStfS  ORACtUS  (StatedacbaK). 

Shimizu  market.  A  specimen  about  90  millimeters  long  has  6 
converging,  oblique,  blackish  lines  on  the  caudal  peduncle.  Another 
example  has  a  small,  sharply  outlined,  black  spot  on  membrane  of 
dorsal  fin  between  first  and  second  dorsal  spines. 

SIBTHOJDLtS  SISIOrVBRTSk  (BMMit). 

One  specimen  from  a  pool  at  Tanegashima. 

Color  in  life  olive  above,  silvery  below,  bluiah  on  breast  and  abdo- 
men, tinged  with  purple  on  lower  part  of  head;  a  pearly  blue  line 
below  eye,  narrowly  bordered  with  brown;  lower  hidf  of  body  with 
alternating  stripes  of  silver  and  olive;  a  smaU  brownish  black  spot 
on  caudle  peduncle;  dorsal  pale  orange,  narrowly  edged  with  pearly 
white,  a  dark  spot  on  posterior  part  bordered  by  a  ring  of  transparent 
membrane;  middle  of  caudal  suffused  with  orange,  the  out^  rays 
tinted  with  blue;  anal  like  dorsal;  pectorals  pinkish;  ventrals  blu- 
ish. Specimens  examined  (mostly  from  Okinawa)  appear  to  have 
no  posterior  canine. 

8TBTBOJOLIS  EALOSOUA  (BkAu). 

SUthojuIii  bnnn  JoBDAN  and  Snysbb,  Froc.  U.  S.  Nkt.  Miu.,  vol.  24, 1902,  p.  631. 
SteOiojuiu  latima  Jordan  and  Skau,  Froc.  U.  S.  Nat.  Uua.,  vol.  28,  IMS,  p.  768. 

&J1  fishes,  30  to  40  millimeters  long,  from  the  rock  pools 
ire  identified  as  the  young  of  the  above  species.  The 
i  have  a  distinct  spot  at  the  base  of  the  caudal  just  above 
ine,  and  an  ocellus  on  the  soft  dorsal.  There  is  a  dusky 
snout  to  f^audal  below  which  are  several  rows  of  dark 
in  each  scale,  and  a  black  dot  on  each  nde  of  the  tip  of 

Bcimens  are  in  all  respects  Uke  a  cotype  of  S.  zatima 
Seale,  and  they  agree  with  the  description  of  the  species. 
of  S.  zatima  is  probably  incorrect  in  that  it  illustratee 
7  dorsal  spines  when  there  are  2  and  9  respectively. 

AXnXASU  (QatT  od  Oalmud). 

tcimens  were  collected  from  the  pools  at  Tanegashima. 


iiqit  pools;  4  exanqiles. 
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BAUCHOBBBS  POSOLOPTBRUS  (TMnminck  ind  Scblafd). 

Hakodate,  Nagasaki,  and  Oki  Island  markets;  Misaki  pools  and 
market. 

HAUCHOBBBS  BTiBBBBBI  (SteindMluMr  ind  DMwMn). 

Tokyo  market. 

HAUCHOBBBS  OFBRCX7LARX8  (OttaillMr). 

Tanegashima  pools,  5  specimens.  In  life  the  body  is  silveiy  with 
a  greenish  cast,  most  of  the  scales  edged  with  brick  red  or  reddish 
brown,  the  color  darker  dorsally  where  it  nearly  covers  the  scales; 
lighter  ventrally;  much  deeper  in  region  of  the  dark  spots;  a  pale 
golden  stripe,  bordered  by  greenish  blue  below  eye;  a  greenish  stripe 
on  snout  before  eye.  Dorsals  variegated  with  red,  the  membrane 
tinged  with  golden;  ring  surrounding  ocellus  transparent  below, 
orange  above.  Inner  rays  of  caudal  dotted  with  red;  fin  narrowly 
edged  with  red.  Anal  greenish  yellow  with  red  bands.  Pectorals 
suffused  with  pink;  ventrals  deep  red  at  base,  broadly  edge<f  with 
dead  white. 

HAUCHOBBBS  TRIMACX7LATUS  (Qvof  nd  OaiOMid). 

Four  specimens  50  millimeters  and  less  in  length,  from  Tanega- 
shima, are  believed  to  be  the  young  of  this  species.  Three  of  them 
have  the  characteristic  axillary  and  caudal  spots,  the  latter  being 
absent  on  the  smallest.  In  addition  all  have  a  black  dot  on  lateral 
line  at  base  of  caudal,  and  5  broad  dusky  bands  on  the  body.  Of 
the  bands,  the  second  and  third  tend  to  coalesce  and  the  first  and 
fourth  are  rather  faint  in  one  example. 

THALA8801AA  CXnpmO  (Twmniiiek  nd  ScMaftl). 

Misaki;  Tanegashima;  Akune.  Very  abundant  in  the  pools  at 
Tan^ashima. 

In  life  the  dark  parts  along  the  back  and  sides  are  bluish  black, 
the  connecting  network  brick  red,  the  latter  color  bright  and  clear 
between  the  stripes,  while  becoming  dark  on  approaching  them. 
There  is  a  brick  red  stripe  along  the  lower  half  of  body,  the  parts 
near  it  being  bright  green.  The  head  and  a  restricted  region  below 
the  p.ectoral  tinted  with  brassy;  stripe  extending  backward  from 
mouth,  pale  red;  chin,  throat,  breast,  and  belly  tinged  with  bright 
red.  The  dorsal  has  a  narrow  transparent  border  below  which  is  a 
stripe  of  brick  red,  then  in  succession  one  of  yellowish  green,  reddish, 
and  brownish  black.  Caudal  green  at  base,  then  bluish  tinged  with 
red,  then  yellowish  green  followed  by  red.  Anal  with  a  basal  stripe 
of  reddish  brown  below  which  is  a  yellowish  green  stripe  bordered  by 
blue,  then  a  red  stripe  and  finally  a  pale  greenish  border.  Pectorals 
lightly  suffused  with  blue. 

OmsnUS  DBA  (TWunlnck  and  flddifd).) 

Misaki  and  Shimizu  markets. 

The  head  is  not  entirely,  naked,  there  being  a  few  small  scales 
behind  eye  and  at  upper  edge  of  opercle.    A  specimen  from  the 
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Tokyo  market  measuring  about  150  millimeters  in  length  has  small 

dark  spots,  one  on  each  scale,  on  the  lower  and  posterior  part  of  the 

body.    The  spots  are  elongate  in  shape  and  are  arranged  in  straight 

lines. 

Fanuly  SCARICHTHYIDiE. 

CALOTOMUS  JAPOmCUS  (Cttvter  ind  VateactomiM). 

Tokyo  and  Misaki  markets. 

Family  CHAETODONTIDiE, 

CHJtTODON  SKTIFBR  Blodk 

Tanegashima  pools.  Two  young  examples,  the  first  recorded  from 
Japan. 

CHATODOR  VAOABTJllDnS  LimieiM. 

Misaki  and  Tanegashima  pools. 

But  three  small  specimens  were  secured. 

CEUBTolboN  COIJLABIS  BkMb. 

Kagashima  market. 

CHJtTODON  NIPPON  Dodflftoin. 

Misaki,  in  the  deep  pools. 

CHATODON  LUNULA  (Lm«vM*)* 

Aikawa,  Misaki,  Akune,  and  Tanegashima  pools. 

This  species  was  reported  as  Chaetodon  modesiua  by  Jordan  and 
Fowler,^  an  example  of  which  they  later  describe  as  Coradion  desmoieSf 
new  species. 

Only  the  yoimg  of  this  species  has  been  reported  from  Japan.  like 
many  others  it  is  apparency  carried  by  currents  to  the  northward  far 
beyond  a  latitude  where  it  is  able  to  reach  matiuity .  Young  examples 
from  Tanegashima  were  very  light  gray  with  a  bluish  tint,  reddish 
orange  posteriorly ;  dorsal,  caudal,  and  anal  edged  with  dead  white ; 
ventrals  and  pectorals  pale  blue. 

CORADION  MODBST0M  (Sclitefd). 

Coradion  demnotes  Jordan  and  Fowlbb,  Proc.  U.  8.  Nat.  Mub.,  vol.  25,  1908, 
p.  63^— Smith  and  Pops,  Pioc.  U.  S.  Nat.  Mus.,  vol.  31, 1907,  p.  480. 

Temminck  and  Schl^el's  figure  appears  defective  in  not  showing 
dark  edges  to  the  cross-bands.  The  caudal  is  nearly  truncate,  not 
lunate  as  in  this  figure  nor  rounded  as  represented  by  Jordan  and 
Fowler. 

Smith  and  Pope  record  a  specimen  from  Urado.  The  fish  dealers 
at  Kagoshima  recognizing  the  species  from  a  figure,  stated  that  it  is 

casionally  found  there. 

OCANTHUS  SnUOATITS  (Covtor  and  ValaneimiM). 

iskx  pools. 

:ANTHUS  BISHOPI  Satle. 

e  specimen  17  millimeters  long  was  found  in  a  pool  at  Misaki.        J 
^ts  were  taken  at  Okinawa. 

■1^       11^  ■        1  -  —  ni — 

I  Pro&  U.  8.  Nat.  Miu.,  yoL  36, !«»,  p.  6S5. 


^n 
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PamUy  HEPATmOlJ.  ^ 

ZBSmnTS  SCALFKUM  (Cmte  nd  ValaneimiM). 

Tokyo  market;  MisaM  pools  and  market. 

HBPATUS  TSIOSTBOUS  (UmuBOs). 

Young  examples  from  the  pools  at  Tan^ashima. 

CTBIfOCHASTOB  STRIATUS  (Qooy  ind  OtiauBd). 

This  species  is  represented  by  a  specimen  60  millimeters  long  from 
Misaki.  This,  among  others,  is  a  good  example  of  a  form  carried  to 
the  northward  by  the  warm  currents,  far  beyond  a  point  where  it  is 
able  to  maintain  itself. 

Family  SIGANID-aSJ. 

fllOANnS  FU8CB8CBNS  (Bonttaiii). 

Tol^o  market;  Shimizu,  taken  with  the  seine. 

Family  TRIACANTHIPJB. 

TKI4CA1ITHD8  BRB¥IR08TRI8  Temminck  ind  Schtogal. 

Numerous  specimens  of  this  species  which  appears  to  be  rare  in 
Japan  were  taken  with  a  seine  near  shore  at  Shimizu.  They  measure 
about  105  millimeters. 

Family  BAIISTIDiE. 

CARTHmXRMIS  ROTUITDATUS  (Praei). 

Five  specimens  of  this  species  were  collected  from  the  tide  pools 
at  Misaki.  They  measure  from  55  to  128  millimeters  in  length.  The 
larger  ones  are  almost  uniform  blue  black,  the  light  spots  being 
scarcely  perceptible.  It  is  possible  that  this  species  may  only  occa- 
sionally appear  along  the  coast  of  Japan. 

Family  MONACANTHIDJE, 

MONACAHTHUS  CIBHHnTKR  Temminck  and  Schtofd. 

Tokyo  market;  Misaki  pools;  Shimizu,  seined  in  shallow  water. 

MORACARTmrS  JAPOmCUS  TOmIm. 

Kagoshima. 

CAnTHSRUfXS  MODBSTUS  (OttBflnr). 

Otaru,  Hakodate,  Nanao,  and  Tokyo  markets. 

SXJDASroS  ERCODSS  Joftftn  uid  fttwter. 

Misaki  in  shallow  water. 

ALtrrXRA  MOROCSROS  (OtbMk). 

One  small  specimen  was  found  in  a  pool  at  Misaki.    D.  48;  A.  49. 
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Fanuly  OSTRACIIDiE. 

08TRACI0N  IMMACULATUM  Teamiliick  and  Sditoftf. 

Misaki. 

OSTRAdON  DIAPHANUM  Blocfa  and  S^hneidar. 

Misaki. 

One  example  has  the  sides  of  carapace  parallel  to  about  the  base 
of  pectoral,  where  they  rather  abruptly  Asae  outward. 

LACTOPHRTS  TBITROPIS  Snyder. 

Plate  54,  fig.  1. 
Ladophrys  tritropis  Sntdbb,  Proc.  U.  S.  Nat.  Mus.,  vol.  40, 1912,  p.  535. 

Misaki  pools.  

Family  TETRAODONTTDiE. 

SPHEROmSS  SPADICBUS  (Rkhardiro). 

Misaki;  Shimizu;  Kagoshima. 

In  life  the  specimen  from  Shimizu  was  light  brown  above  with  a 
golden  tinge,  the  lower  parts  suffused  with  golden  yellow;  spots 
dark  brown;  iris  orange  red. 

SPHBROmsS  ALBOPLUBCBBUS  (Rlcbaidaon). 

Mororan,  Hakodate,  and  Tokyo  markets;  Mori,  with  the  seine; 
Otaru,  Mororan;  Aikawa,  and  Misaki  pools. 

This  species,  very  like  the  above,  may  be  distinguished  by  its  gen- 
erally larger  and  fewer  spots,  by  the  absence  of  minute  wUte  tubes 
above  and  below  the  lateral  line,  and  by  the  large,  dusky  blotch 
on  the  caudal. 

In  some  specimens  of  S.  alboplumbeua  the  white  spots  are  numer- 
ous enough  and  sufficiently  close  together  to  appear  like  oceUi;  in 
some  specimens  the  spots  have  a  narrow  dark  border;  while  in  other 
examples  the  spots  join,  forming  light  reticulations.  Sometimes  the 
latter  tend  to  meet,  thus  inclosing  round,  dark  spots,  and  causing  the 
individual  to  resemble  one  of  S.  pardalia.  Specimens  of  S.  pardalis 
are  easily  distinguished  by  the  presence  of  numerous  small  thickenings 
of  the  surface  of  the  skin  which  look  much  like  embedded  scales. 
There  appears  to  be  some  doubt  concerning  the  validity  of  S.  horealia 
Jordan  and  Snyder,  it  being  possible  that  the  species  is  f oimded  on  an 
extreme  variation  of  8.  aJboplurnheua. 

SPHBROmBS  STZCTONOTUS  (Temminck  ind  Sditogal). 

Aikawa;  Tokyo  market. 

Three  specimens  are  closely  spotted  and  finely  reticulated  above. 

SPHEROmBS  PARDAUS  (Tamnliiek  md  8cbtaf«l)* 

Mororan  and  Tokyo  markets;  Aikawa,  Misaki,  and  Shiogama 
pools. 

SPHBROmBS  BZASCURUS  Joidaii  ind  Sii|d«r. 

One  specimen  from  Misaki  is  in  all  particulars  like  the  type  of 
the  species. 
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8PHBROXDB8  1IIPHOBLB8  Jocdtn  014  9af6m. 

Aikawa;  Misaki,  Mitajiri,  Kagoshima,  and  Tan^ashima;  both 
markets  and  pools. 

The  posterior  part  of  the  lateral  line  is  bordered  both  above  and 
below  by  a  row  of  minute  mucous  pores  that  are  rendered  con- 
spicuous because  of  their  white  openings.  The  caudal  fin  is  mostly 
light  in  color,  an  occasional  specimen  having  a  slight  touch  of  dusky 
near  the  border.  In  some  young  specimens  the  lateral  blotches  are 
continued  across  the  back,  forming  a  fairly  well-defined  saddle. 

SPHBROIDB8  CmtTSOPS  (HllgMiaoif). 

SiGsaki. 

CAHTHZOASTBR  UVXJUkTUS  (TMunlnck  014  Sdikfel). 

Misaki  market  and  pools. 

CAinmOASTBR  JACTATOR  (Jtnklas). 

AUsaki  pools.  Three  specimens,  measuring  37  millimeters  in  length, 
do  not  differ  from  Laysan  Island  examples.  This  species  has  not 
heretofore  been  taken  except  in  the  region  of  Hawaii. 

Family  DIODONTIDiE. 

DIODOlf  HOXJlCAllTHnS  Llmumii. 

Misaki.  A  specimen  260  millimeters  long  has  comparatively  short 
frontal  spines  and  very  long  post-pectoral  ones.  It  is  spotted  above 
and  white  beneath. 

Family  SCORPAENIDJE. 

BBBA8TOLOBU8  MACROCHIR  (Ottnttaar). 

Shimizu  market. 

8IBA8TODB8  TACZAMCWSXn  Sfindarlintf. 

Hakodate  and  Mororan  markets.  The  species  may  be  recognized 
among  others  from  Japan  by  the  white-tipped  caudal.  One  speci- 
men has  14  dorsal  spines. 

8BA8TODB8  ITIIVUS  J«dtn  and  Stoki. 

Hakodate  market. 

8BA8TODB8  STSIllDACHlfSRI  (HilfMidorf). 

Otaru  market. 

SSBA8TODBS  IHSRMIS  (Citvter  and  Vatendamiti). 

Otaru  market;  Misaki  and  Aikawa  pools;  Shiogama,  seined. 

Jordan  and  Starks  are  followed  in  the  identification  of  S.  inermia 
and  S.  tohionis.  The  first  of  these  is  deeper  than  the  other,  the  depth 
being  considerably  greater  than  the  length  of  head,  and  it  has  a 
smaller  eye.  These  differences  are  especially  striking  when  exam- 
ples of  the  same  size  are  compared.  Either  species  might  be  identi- 
fied with  S.  inermia  as   described   by  Cuvier  and  Valenciennes.^ 

I  Vol.  4,  p.  340. 
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Otinther  ^  refers  a  specimen  to  S.  in^ermis,  remarking  that  the  height 
of  the  body  is  equal  to  the  length  of  the  head,  which  would  seem  to 
indicate  that  he  had  an  example  of  8.  toJeionis.  Temminck  and 
Schlegel  describe  and  figure  what  appears  to  be  one  of  these  species 
(S.  verUrieosus) .  ^'L'oeil  est  trte  yolimiineux''  and  it  is  so  illus- 
trated in  the  figure  which  thus  agrees  with  S.  tohionis,  but  the  depth 
measured  on  the  figure  is  considerably  greater  than  the  lei^th  of  the 
head,  as  in  the  form  called  S.  inermis  by  Jordan  and  Starks.  There 
seemd  to  be  no  way  to  definitely  determine  which  of  these  species  is 
the  8.  inermia  of  Cuvier  and  Valenciennes,  or  whether  either  of  them 
is.  It  appears  probable  that  8.  inermis  Gtinther,  8.  verUricasua 
Temminck  and  Schlegel,  and  8.  tokionia  Jordan  and  Starks  are 
synonymous. 

Examples  of  the  one  here  called  8.  inermia  generally  have  7  or  8 
rays  in  the  anal.  Gunther  counts  6  rays  in  8.  inermia.  Tenmiinck 
and  Schlegel  record  7  and  figure  8  for  S.venbricaaua. 

SEBASTODBS  TOKIONIS  Jordan  and  Stuki. 

Tokyo  market. 

SBBASTODBS  JOYHXRI  (OfliUlMr). 

Hakodate  and  Tokyo  markets. 

SEBASTODBS  IRACUJffOUS  Jordan  and  Staika. 

A  specimen  measuring  340  millimeters  from  the  market  at  Mororan 
is  identified  as  8.  iracuniua.  It  agrees  with  the  type  of  this  species 
except  in  color  and  squamation,  where  some  slight  differences  appear. 
The  Mororan  example  is  without  the  black  spot  which  appears  on 
the  side  of  the  body  just  below  the  spinous  dorsal  in  the  type.  This 
spot  is  variable  in  size,  however,  as  its  diameter  on  one  side  of  the 
single  specimen  is  about  equal  to  that  of  5  scales,  while  on  the  other 
it  is  scarcely  more  than  that  of  1 .  The  Mororan  specimen  has  a  broad, 
dark  blotch  on  the  upper  part  of  the  opercle,  an  indistinct,  narrow, 
dusky  border  along  the  spinous  dorsal,  and  a  few  indefinite,  duslgr 
clouds  on  the  dorsal  half  of  the  body.  These  marks  do  not  appear  on 
the  type,  although  the  dark  opercular  spot  is  faintly  indicated.  Both 
specimens  have  the  branchiostegal  membranes  blackish  where  they 
are  covered  with  the  opercles,  and  the  lining  of  the  gill  chambers  and 
the  mouth  also  black,  except  the  upper  surface  of  the  mouth  and 
tongue.  The  squamation  of  the  type  is  remarkably  complete,  minute 
scales  covering  the  tip  of  the  snout,  maxillaries,  mandibles,  chin, 
throat,  and  branchiostegals  rays.  The  Mororan  specimen  has  naked 
spots  in  these  regions,  an  occasional  pit  indicating  that  the  scales  may 
^A  deciduous  in  limited  areas. 

'^todea  iracundua  is  closely  related  to  8.  melanaatomua  of  the 
'la    coast,    with    which  it  may    even    be   identical.     Two 

1  Cat.  Fkh.  Brit.  Hna.,  id.  2,  p.  87. 
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examples  of  the  latter,  somewhat  larger  than  the  smaller  Japanese 
specimen,  have  comparatively  heavier  and  longer  spines  on  the  head, 
shorter  dorsal  spines,  and  slightly  wider  interorbital  areas.  These 
species  are  related  to  8.  itUroniger,  and  a  direct  comparison  of  Japa- 
nese and  California  specimei^  does  not  contribute  anything  to  an  easy 
discrimination  of  either  form. 

SBBASTODBS  FUSCBSCBNS  (Hoottoyn). 

Mororan,  Hakodate,  and  Tokyo  markets;  Same,  where  taken  in 
the  pools. 

SBBASTODBS  TAHAKJS  Snyder. 

Plate  54,  fig.  2. 

SebaUodea  tanakx  Snydbb,  Proc.  U.  S.  Nat.  Mub.»  vol.  40, 1812,  p.  536. 

Market  at  Hakodate. 

This  species  was  named  for  Mr.  Shigeho  Tanaka. 

8BBASTICHTH7S  VULPBS  (Strindadmer  and  DSderlelii). 

Hakodate. 

SBBASnCHTHYS  MIVOSUS  (HUgendMf). 

Hakodate  and  Tokyo  markets. 

SEBASnCHTHTS  TRIVITTATUS  (HUgendMf). 

Otaru  and  Hakodate  markets. 

SBBASnCHTHYS  BOTSUKUBn  (CnnMr). 

Shiogama;  Tokyo  and  Nanao  markets. 

SEBASncUTUyS  BLBOAHS  (Stdndacliner  and  DVdarlein). 

Toyko  and  Misaki  pools. 

SEBASnCHTHTS  PACHTCBP&ALU8  (Twnmhick  and  Sdilagd)). 

Otaru,  Hakodate,  Aikawa,  Misaki,  Akune,  and  Tolsyo;  pools  and 
market. 

Small  specimens  from  the  pools  at  Aikawa  and  Misaki  have  3  dense 
black  bands  crossing  the  body,  one  passing  through  dorsal  fm  and  the 
other  on  the  caudal  peduncle.  One  specimen  has  no  tympanic  spine 
developed. 

SBBASnSCUS  BCARMORATUS  (Cnvler  and  Valandennea). 

Hakodate,  Tokyo,  Misaki,  Nanao,  Kagoshima,  and  Nagasaki 
markets. 

One  of  the  specimens  from  Nanao  is  rather  light  in  color,  has  the 
spines  rather  more  slender  than  the  others,  and  in  other  respects 
resembles  8.  albofasciatus.    It  has  no  trace  of  a  subocular  spine. 

HBLICQLBNUS  HILOBHDORFI  DMerlaln. 

Shimizu  market. 

The  writer  is  inclined  to  follow  Ddderlein  ^  in  regarding  this  species 
as  distinct  from  H.  dadylopterus  (De  La  Roche).  In  comparing 
several  Japanese  specimens  with  others  from  the  Atlantic,  it  is  found 
that  the  former  have  a  considerably  larger  eye  and  a  narrower  inter- 
orbital space,  the  median  channel  of  which  is  also  narrower. 

1  FiSQhe  Jhmos,  toI.  4, 1884,  p.  84. 
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SCORPJBNA  FIMBRIATA  DSdeiMn. 

Tokyo  market. 

One  specimen  has  8  dorsal  rays,  not  the  usual  9  or  10. 

SCORPJBNA  ONARU  Jordan  and  Snydar. 

Shimizu ;  young  example  seined  near  shore. 

SCORPJiNA  CDStRHOSA  (Tlmnbacg). 

Two  specimens  of  this  species  from  Kagoshima  are  like  adults  in 
almost  every  detail  except  that  the  fins  are  longer  and  higher.  The 
ventrals  extend  to  the  anal  opening  in  one  specimenTsomewhat 
beyond  in  the  other.  The  pectorals  extend  a  little  beyond  the  base 
of  the  third  anal  spine.  The  caudal,  anal,  and  dorsal  rays  are  slightly 
longer  than  those  of  adults.  These  specimens  agree  in  most  respects 
with  the  description  of  8.  Icagoshimana  of  Steindachner  and  DOder> 
lein,*  which  is  probably  the  young  8.  cirrhom. 

DBNDROCmRUS  JORDAUX  (Racan). 

Specimens  of  this  species,  associated  with  Pterois  lunvlata  were  taken 
with  a  seine  along  the  sandy  shores  near  Shimizu.  They  are  beauti- 
fully banded  with  pale  brown,  each  band  having  a  narrow,  dusky 
edge.  There  are  5  bands  on  the  head,  one  near  tip  of  snout,  another 
from  edge  of  eye  to  mouth,  a  third  extending  downward  below  pupil, 
a  fourth  crossing  dcciput  and  passing  over  middle  of  opercle,  the  last 
extending  from  occiput  to  upper  part  of  opercle.  The  first  band  of 
body  is  broken  above  the  shoulder,  thus  forming  a  saddle  over  the 
nape  and  a  short  band  behind  the  pectoral.  Five  other  bands  occur 
on  the  body,  the  last  being  near  the  base  of  caudal.  Dorsal,  anal, 
and  caudal  with  small,  dusky  spots.  Ventrals  and  pectorals  black, 
the  latter  with  a  few  lai^e,  light  spots  on  its  upper  edge.  Maxillaiy 
with  a  long  flap  which  extends  to  edge  of  preopercle.  Specimens 
were  from  36  to  90  millimeters  long. 

PTBROIS  LUMULATA  Tdmniiick  and  Schtofal. 

Misaki  and  Shimizu  markets.  « 

Small  specimens  seined  near  the  beach  at  Shimizu  have  the  pectoral 
filaments  extending  far  beyond  the  tip  of  the  caudal. 

APISTUS  BVOLANS  Jordan  and  Statka. 

A  specimen  from  Kagoshima  almost  exactly  resembles  the  type  of 
this  species  in  color.  It  has  63  scales  in  the  lateral  series.  Another 
from  Nagasaki  with  a  color  pattern  much  like  that  of  the  type  of 
A.  venenans  has  65  scales  in  the  lateral  series.  These  specimens 
appear  to  agree  in  all  other  respects  with  both  A.  evoUms  and  A. 
venenans, 

MXNOnS  ADAMSI  Richaxdaon. 

Kagoshima  and  Nagasaki  markets. 

t  Fiaehe  Japans,  vol.  S,  IB84,  p.  38;  toI.  4,  IB87,  pi.  S. 
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nOMICnS  JAPOmCTTS  (Cavfor  1114  VatondwiiM). 

Nanao,  Miaaki,  and  Tokyo  markets. 

A  series  of  specimens,  mostly  from  the  Tokyo  market,  ranging  in 
color  from  bright  orange  to  deep  reddish  brown  seems  to  indicate 
that  7.  japonicus  and  7.  atirontioet^  are  identical. 

PARACXnXROPOOOlf  RUBSIFINIIIS  (Tanmliick  nd  Sditogd)- 

Misaki  and  Shimizu  pools. 

Family  HEXAGRAMMTDiE, 

AGRAMMUS  AORABCMUS  (TemmiiiGk  mA  Scbtofel). 

Otaru,  Hakodate,  Same,  Aikawa,  Shiogama,  and  Tokyo  markets. 
Observed  in  pools  from  Otaru  to  Aikawa. 

HBZAOSAMMUS  OTAKXI  Jordan  nd  Stitka. 

Plate  56,  fig.  1. 

Otaru,  Hakodate,  and  Tokyo  markets. 

In  an  exaiidnation  of  a  considerable  number  of  specimens  of  this 
species,  certain  variations  in  the  arrangement  of  the  lateral  lines  of 
the  breast  and  abdomen  appear  which  serve  to  cast  doubt  on  the 
validity  of  H.  ahuraco  Jordan  and  Starks.  The  latter  appears  to  have 
been  distinguished  from  H.  otaJdi  in  not  having  the  fifth  lateral  lines 
connected  with  each  other  nor  with  the  median  line  of  the  breast. 
This  character  is  not  constant.  In  one  example  from  Aikawa  the 
fifth  line  joins  the  median  one  posterior  to  the  anal  opening  as  usual, 
and  then  sends  a  branch  forward  and  outward.  In  another  the  fifth 
line  ends  near  the  anal  opening  while  its  fellow  of  the  opposite  side 
joins  the  median  line.  A  specimen  from  the  Tokyo  market  has  the 
lines  arranged  as  in  oiaJdi  on  one  side  and  as  in  aburnco  on  the  other. 
Lesser  variations  sometimes  occur,  the  median  line  being  more  or  less 
irr^ular  and  broken,  and  the  point  of  union  between  the  median  and 
fifth  lines  being  near  the  anal  opening  or  far  forward  near  the  base  of 
ventrals.  The  color,  fin  rays,  scales,  etc.,  of  a  specimen  from  Hako- 
date, having  the  lateral  lines  of  H,  ahuraco  do  not  differ  from  those 
of  typical  H.  otaJdi.  This  particular  individual  has  a  large,  black  spot ' 
on  the  posterior  dorsal  spines. 

BBZAORAMlffUS  OCTOORAMMUS  (PiUltt). 

Tide  pools  at  Hakodate. 

BBSAORAlfMUS  LAOOCXPHALU8  (Ptfkt). 

One  example  from  the  market  at  Mororan. 

Family  COTTIDiE. 

RULUZUIIUB  PnfSTORUM  Jocdaii  and  Stoki. 

Thirty  specimens  were  collected  in  the  pools  at  Hakodate.  They 
resemble  examples  collected  by  the  Bureau  of  Fisheries  steamer 
AB)atro88  at  moderate  depths  near  shore  in  all  particulars  except 
that  they  are  darker  in  color.  There  are  three  ventral  rays,  large 
oriutal  tentacles,  and  a  pair  of  cirri  near  the  edge  of  the  maxillaiy. 
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CKRATOCOTTUS  DICKRAUS  (Ptiln). 

Mororan  and  Hakodate  markets;  three  specimens. 

CBRATOCOTTUS  NAMIY  Ji  J«dtn  md  Stuks. 

A  male  specimen  from  the  Otaru  market  about  245  millimeters 
long  (the  type  of  the  species  measured  the  same)  has  8  dorsal 
spines.  The  width  of  the  interorbital  space  is  contained  five  times 
in  the  head  measured  to  end  of  opercular  flap.  The  occipital  ridges 
converge  somewhat  behind.  There  are  many  small  prickles  scat- 
tered along  the  back  above  the  lateral  line,  in  a  region  that  is  per- 
fectly smooth  in  the  type.  The  color  pattern  is  like  that  of  the  typci 
except  that  the  markings  are  everywhere  distinct,  the  clouds,  spots, 
and  bars  being  deep  brownish  black.  Both  the  Mororan  example 
and  the  type  have  long,  slender  tentacles  scattered  over  the  lower 
half  of  the  body  behind  the  pectorals. 

DSATCOTTXJ8  SBTIOXR  Bean. 

Otaru  market. 

COTTUS  POLLX7Z  OOnttier. 

Yamaguchi. 

Many  specimens  of  Coitus  poUux  from  Tachikawa  collected  by 
Jordan  and  Snyder  have  1  spine  and  but  3  rays  in  the  ventral 
fin.  Others  from  Utsonomiya  have  similar  ventrals.  Specimens 
taken  at  Morioka  have  4  rays.  The  examples  from  Morioka  have 
14  pectoral  rays  (except  one  which  has  13),  those  from  Tachikawa 
13,  and  those  from  Utsonomiya  13  or  14.  No  other  differences 
,  were  found,  and  it  is  probable  that  they  belong  to  the  same  species, 
the  number  of  ventral  rays  being  variable.  Cottus  poUux  closely 
resembles  the  American  C.  gvlosua  and  C.  pUTictidatus,  each  of  which 
occasionally  produces  individuals  with  3  rays  in  the  ventral  fin. 

COTTUS  NOZAWJi  Snyder. 

Plate  55,  fig.  2. 

CoUus  nozawss  Snydeb,  Proc.  XJ.  S.  Nat.  Mub.,  vol.  40, 1912,  p.  537. 

Ishikari  R.  at  Sapporo,  Hokkaido,  Hakodate  market. 

Cottiis  nozawx  is  distinguished  from  other  Japanese  dpecies  of  the 
'genus  by  the  following  combination  of  characters:  Three  preopercular 
spines,  naked  palatines,  4  ventral  rays,  and  a  very  short  maxillary 
which  reaches  to  anterior  border  of  eye  and  not  beyond  anterior 
border  of  pupil. 

Cothis  poUva  has  but  1  preopercular  spine,  the  preoperde  beiog 

smooth   below   this   in   specimens   examined.    The   palatines   are 

smooth,  the  maxillary  long,  reaching  beyond  the  middle  of  pupil, 

or  even  well  beyond  the  eye  in  large  examples.    The  caudal  peduncle 

-  deeper  than  in  C,  Tiazawx.     C.  reiniif  which  the  writer  has  not 

)n,  has  3  preopercular  spines,  thus  differing  from  C.  poUux,  and  a 

ry  long  maxillary,  whidi  serves  to  distinguish  it  from  C.  nosstnoff. 
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(7.  Jcazika  has  4  preopercular  spines,  the  upper  one  being  especially 
large,  prominent  nasal  spines,  a  very  prickly  skin,  wide  bands  of 
palatine  teeth,  and  long  maxillary. 

BCTOXOCBPHALUS  POLTACARTHOCXPHALUS  (Ptiln). 

Otaru  market. 

BCTOXOCSPHALUS  BDOBOUS  Jordan  and  Stuln. 

Mororan  pools. 

BCTOXOCXPHALU8  MIVOStTS  (HMMOitoln). 

Mororan  market. 

BCTOXOCXPHALUS  RAHIMUS  Jocdaii  and  Staika. 

Hakodate  market ;  Mororan,  Same,  and  Aikawa  pools. 

BCTOXOCXPHALUS  TBSOXNSIS  Snydar. 

Plate  55,  fig.  3. 

Myoxootpkdlua  yetoensia  Sntdbb,  Ploc.  IT.  S.  Nat  Mu8.,  vol.  40, 1912,  p.  538. 

Hakodate  market. 

BCTOXOCXPHALtTS  XNSIOBR  Oocdtt  and  Statka.) 

Several  examples  of  the  young  of  this  species  were  collected  in 
the  pools  at  Hakodate  by  Jordan  and  Snyder  and  also  by  members  of 
the  Bureau  of  Fisheries  steamer  AUxUraas  expedition.  They  measure 
about  80  millimeters  in  length.  In  life  they  were  brilliant  in  color, 
like  the  coralline  algn,  with  three  dark  bands  passing  over  the  body ; 
the  first  crosses  the  back  beneath  the  spinous  dorsal  and  passes 
downward  and  forward,  enveloping  the  base  of  the  pectoral  fin;  the 
second  passes  over  the  tail  at  the  base  of  the  soft  dorsal,  being  nearly 
as  broad  as  the  fin  is  long,  and  extends  downward  to  the  anal;  its 
lower  anterior  part  is  cut  by  a  more  or  less  definite  laige  white  spot ; 
the  third  band  covers  the  greater  part  of  the  caudal  peduncle;  its 
posterior  edge  has  a  deeply  shaded  concavity,  which  appears  to  be 
peculiar  to  the  species.  The  color  pattern  here  described  is  vaguely 
outlined  in  the  type  and  cotypes.  The  young  specimens  have  a 
smooth  head,  while  only  a  trace  of  the  strong  occipital  ridges  and  the 
elevated  bony  crest  of  the  suborbital  stay  appear.  The  third  pre- 
opercular spine  is  present  in  all. 

OTBOIOCAIITHUS  IHTBRMBDIUS  (Tam.nfafJr  and  Sdilagil). 

Hakodate  pools;  Hakodate  market  and  pools. 
In  small  examples  the  bony  plates  do  not  extend  forward  over  the 
interorbital  space. 

OTMNOCAHTUUtt  H  KllgBTttfT EIHA  Jaidtn  and  Slnfea. 

Otaru  markets  and  pools. 

CR068EA8  AIXI8I  J«dan  and  Stasfca. 

Hakodate,  Same,  and  Aikawa  pook. 

COmUBCULUS  8CH1IIDTI  Jofdan  and  Slnfea. 

Mororan  market ;  Hakodate  pools. 

Seven  specimens  measuring  80  to  100  millimeters  in  length  were 
procural  frorx^  tb^  tide  pools  near  Hakodate.    They  were  all  females, 
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and  resemble  the  cotypes  of  the  species  which  were  dredged  off 
Kinkozan  by  the  Bureau  of  Fisheries  steamer  JMxUross,  except  that 
they  were  very  dark  in  color,  the  general  pattern  of  coloration  remain- 
ing the  same.  Other  examples,  very  l^ht  in  color,  were  obtained 
by  the  deep-water  fishermen  at  Mororan. 

ALCICHTBTS  ALCXCORIIIS  (HafMuldii). 

Hakodate  market.  Occasionally  an  example  has  one  or  both  of 
the  opercular  spines  bifid  or  trifid,  the  upper  prong  being  longest. 

FURCINA  OSIMJB  Jocdaa  nd  Stitki. 

Hakodate,  Aikawa,  and  Misaki  pools.  A  small  patch  of  prickleB 
is  present  behind  the  base  of  the  pectoral. 

FmtCINA  XSmXA  WiB  jQcdtt  and  Stoki. 

Aikawa  pools. 

OCTXfBCTBS  MASCHAUS  Jocdtt  and  Stitka. 

Same  and  Misaki  pools. 

This  species  is  recorded  from  Sakhalin  by  Tanaka,^  but  this  identi- 
fication is  not  without  doubt  as  his  specimen  has  17  dorsal  and  14 
anal  rays,  while  0.  maaehalia  has  13  or  14  dorsal  and  10  or  1 1  anal  rays, 
many  specimens  not  showing  any  variation  from  these  numbers. 

OCTXfBCTBS  MODBSTUS  9af6m, 

Plate  56,  fig.  1. 
OcfpueUi  modedua  Sntdbb,  Pzoc.  U.  S.  Nat  Mua.,  vol.  40, 1912,  p.  639. 

Pools  at  Same. 

0.  maschdlis  has  simple  or  bifid  tentacles  attached  to  the  fleahy 
covering  of  the  nasal  spines.  The  posterior  nostrils  are  tubular  and 
located  behind  the  nasal  spines.  The  tentacles  of  the  lateral  line 
are  similar  to  those  of  0.  modeatus. 

PSBUDOBLBIIlin7S  PBRCOmBS  OUnllMr. 

One  example  was  secured  in  the  market  at  Tolsyo  which  has  the 
small,  blue  spots  on  the  side  as  figured  by  Tenmiinck  and  Schlegel. ' 
Many  other  examples  had  the  blue  underlaid  with  dusky,  and  the 
former  disappearing  in  the  preservative  has  left  dark  spots.  Some 
of  these  are  surrounded  by  lighter  rings.  In  occasional  examples 
the  upper  half  of  the  body  is  finely  speckled,  there  being  in  addition 
a  mere  trace  of  dusky  bars.  Usually  the  same  region  is  more  or 
less  definitely  barred,  in  rare  instances  the  bars  fusing  and  forming 
an  almost  solid  brownish  coat.  In  spite  of  this  variation  the  color 
is  qmte  distinctive,  the  lower  parts  being  always  spotted,  the  lateral 
line  not  having  conspicuous  blackish  spots  either  elongate  or  grouped 
in  twos  or  threes,  and  there  being  no  coin-like  silver  spots  on  the 
sides.  Ocelli  are  present  on  the  upper  and  lower  caudal  rays.  The 
snout  is  notably  long  and  pointed,  the  maxillary  extends  well  beyond 
the  eye,  the  nasal  tentacles  are  very  small,  the  orbital  tentacles 
are  broad  and  fringed  along  one  or  both  edges,  and  no  nuchal  or 

>  Annotatloiig  ZoologiOB  Japooenses,  toI.  %  pt.  4, 1908,  p.  349. 
i  VMina  Jqiooln  pL  79b,  figs  a  and  ^  ItMad  PtetiioUMiiliiff. 
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lateral  line  tentacles  appear.  The  species  appears  to  grow  larger 
than  the  others,  there  being  individuals  220  millimeters  long  in  the 
collection. 

PSBUDOBLBHIIXUS  JAPOmCtTS  (Sftndifhntf), 

Misaki  tide  pools. 

This  species  is  apparently  distinct  from  Podabrus  coUoidea  Rich- 
ardson.^ The  contour  of  the  body  is  different,  the  caudal  peduncle 
deeper,  the  spinous  dorsal  lower  and  also  differing  in  shape,  the 
outline  of  the  fin  being  less  evenly  curved ;  the  color  of  the  fins  also 
differs,  the  spinous  dorsal  being  broadly  edged  with  dusky  and 
having  a  dark  spot  on  the  membrane  between  the  second  and  third 
rays,  the  soft  dorsal  and  anal  with  eight  or  more  oblique  rows  of  small 
spots  on  the  rays,  and  the  caudal  with  about  four  broad,  vertical,  dusky 
bars.  Richardson  does  not  mention  nasal  or  supraorbital  tentacles 
which  are  so  conspicuous  on  the  Japanese  specimens.  There  are 
three  or  four  slender,  flat  tentacles  always  present  on  the  lateral  line 
near  the  tip  of  the  pectoral  fin  in  P.  japonicus. 

The  short  maxillary,  not  usually  extending  beyond  the  pupil,  the 
presence  of  tentacles  on  the  lateral  line,  and  also  of  broad,  leaf-like 
nasal  and  supraorbital  tentacles  which  are  not  conspicuously  fringed, 
the  series  of  brownish  black  spots,  often  in  twos  and  threes  along  the 
lateral  line,  and  the  absence  of  large,  round,  silvery  spots  on  the 
lower  half  of  the  body,  form  a  combination  of  characters  which  will 
serve  to  distinguish  this  species  among  others  of  the  genus  known  to 
occur  in  Japan. 

Slender  nuchal  tentacles  are  usually  present.  The  nasal  spines 
protrude  from  the  skin. 

PSBUI>OBLSIIIIlU8  AKOBRTXUS  (Dodtfltin). 

Hakodate,  Aikawa,  and  Nanao  markets  and  pools. 

Individuals  of  this  species  are  adorned  in  life  with  large,  brilliant 
silvery  spots  on  the  sides.  This  may  be  known  from  other  Japanese 
species  by  the  long  maxillary  which  usually  extends  beyond  the  orbit, 
unfringed  nasal  and  suborbital  tentacles,  by  the  absence  of  tentacles 
on  the  nape  and  lateral  line  and  by  the  conspicuous,  silvery  stripes 
on  the  sides.  Solutions  of  formalin  utterly  destroy  the  silvery  pig- 
ment (which  is  well  preserved  in  alcohol),  and  then  the  species  is 
apt  to  be  confused  with  P.  percoides  and  P.  japonicus. 

PSKUDOBIAIIIIIUS  BCARMOSATUS  (DtdicMB). 

Tokyo  market ;  Misaki  pools. 

In  tiiis  species  the  snouts  of  the  males  are  conspicuously  blunter 
than  those  of  the  females.  In  both  sexes  there  is  a  small  barbel  near 
the  posterior  end  of  the  maxillary,  and  there  are  usually  a  few  minute, 
dermal  flaps  on  the  lateral  line  near  the  end  of  the  pectoral. 

>  Voyica  Samttrang,  FishM,  p.  18,  pi.  1,  flgi.  1-6;  not  PmMbUmnihu  ctUMu  Jotdui  tnd  Sterlo,  Proo. 
U.&  Mat  UOM.,  VOL  71, 1904,  p.  811,  whloh  is  the  present  qpedes. 

20441'— Proc.N.M.vol.42— 12 ^28 
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BXRO  ELBOAH8  (Stoladactaaflr). 

Aomoriy  Hakodate,  and  Same  pools. 

BKRO  ZANCLU8  amdec 

Plate  56,  fig.  2. 

Bero  zanduB  Snyder,  Ftoc.  U.  S.  Nat.  Mus.,  vol.  40, 1912,  p.  540. 

VSLUTOR  CKHTROPOMUS  (Rldiaidm). 

Misaki  pools;  only  eight  specimens  collected. 

BLBPSIAS  DBACISCUS  Jtedan  014  Stuks. 

Mororan;  Hakodate;  pools  and  markets. 

HBMITBIPTERUS  VnXOSUS  (Pllln). 

Mororan;  Hakodate;  Misaki.^ 

Family  PLATYCEPHALID-S). 

THTSAir OPHRTS  SFINOSUS  (Tcmmiiick  014  Sditogil). 

Shimizu;  2  small  specimens  taken  in  shallow  water  with  the  seine. 

TBYSAN  OPHRTS  MACRGLBPIS  (BtoCkar). 

Shimizu;  seine. 

THTSAN OPHRTS  MBBRDBRVOORin  (BtoCkar). 

Tokyo;  Eotgoshima  and  Shimizu  markets;  with  seine  at  Shimizu. 

THTSAN OPHRTS  JAPOmCUS  (Titodus)* 

Tokyo,  Misaki,  and  E^agoshima  markets. 

THTSAN OPHRTS  CROCODILT78  (Titodus). 

Kagoshima  markets. 

PLAT7CBPHALt7S  ntDICUS  (UmuBOt). 

Tolsyo  and  Eoigoshima  markets. 

.      Family  TRIGMD^. 

LBPmOTRIOLA  ALATA  (HbattiiyB). 

Shimizu,  Kagoshima,  and  Nagasaki  markets. 

UiPmOTRIOXA  STRAtTCm  StehKUHdwwr. 

Otaru,  Same,  Hakodate,  Aikawa,  Tokyo,  and  Tsuruga  markets. 
In  an  occasional  specimen  the  black  blotch  of  the  dorsal  is  yery 
faint  or  even  entirely  wanting. 

LEPmOTRIOLA  ABTSSAUS  Jordan  nd  Stuln. 

Kagoshima  market. 

LSPZDOTRIOLA  BlsmNOITTX  Snydor. 

Plate  66,  fig.  3. 

Lepidotrigla  hiMnouyi  Sntder,  Ptoc.  XJ.  S.  Nat.  Mua.,  vol.  40, 1912,  p.  543. 

Kagoshima  market. 

LBPmOTRIOXA  OUIITHBRI  HUgmdoif. 

Tokyo  and  Kagoshima  markets;  the  specimen  from  Elagoshima 
measures  240  millimeters. 

The  pectoral  bears  a  very  definite  color  pattern  on  the  inner  side. 
The  e^e,  sides,  and  base  of  the  fin  are  immaculate.    The  remainder 
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is  pale,  bluish  black,  with  a  splash  of  dense  blue  black,  broad  near 
base  of  fin  and  rapidly  narrowing  outward  to  a  tip  near  end  of 
seventh  ray,  counting  from  above.  In  young  examples  the  black 
region  of  the  pectoral  has  a  few  elongate,  pearly  marks  of  very 
irregular  shape. 

LEPIDOTRIOLA  JAPOmCA  (Sleeker). 

Kagoshima  and  Nagasaki  markets. 

CHBUDOHICHTSTS  KUMU  (Lenoo  md  Oamot). 

Tokyo,  Misaki,  Tsuruga,  and  Kagoshima  markets.    Specimens 
from  the  Tokyo  market  measure  380  millimeters  in  length; 

Family  CaEPHALACANTHIDiE. 

DACTTLOPTSNA  OILBERTI  Snfder. 

Plate  57,  fig.  1. 
DaetyJoptena  gUberti  Sntdeb,  Proc.  U.  S.  Nat.  Mub.,  vol.  36, 1909,  p.  604. 

Kagoshima. 

Dactylo'ptena  jordani  Franz  appears   to   be  identical  with   this 
species. 


FlQ.  V-— COMPABI80N  BBTWSXN  SNOUT,  IMTSBOaBtTAL  8PACS,  AKD  IN  ▲NOTTLATION  Or  KEGION  BETWSEN 
POBTTBMPOEAL  PBOCBSSIS  OF  DACTTLOPTSNA  OIUIXBTI  (1)  AND  DACTTLOPTENA  OBOIITALIS. 

Family  AGONIDiE. 

TILB8INA  OIBBOSA  Schmidt 

Many  specimens  that  have  been  dredged  in  rather  deep  water  were 
found  in  the  market  at  Mororan.  They  appear  to  have  the  head 
somewhat  more  smooth  than  those  described  by  Schmidt.  The 
maxillary  is  also  longer,  reaching  considerably  beyond  the  middle 
of  the  snout. 

AOOlfOMALTTS  PROBOSCmALIS  (ViUmdeimee). 

One  example  from  Otaru  measures  105  millimeters  in  length.  The 
dorsal  has  10  spines,  6  rays;  the  pectoral  10  rays.  The  abdomen  is 
devoid  of  spines,  each  lateral  plate  bearing  a  minute,  rounded  knob. 
The  supraocular  ridges  are  pronounced,  thus  making  the  interorbital 
area  very  concave.    A  larger  specimen  (155  millimeters  long)  was 
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secured  in  the  market  at  Hokaido.  The  sides  have  an  irregular, 
light  cloud  narrowly  bordered  with  white  extending  from  near  the 
base  of  the  pectoral  to  near  the  base  of  second  dorsal.  A  band, 
similar  in  color,  passes  from  the  posterior  half  of  the  soft  dorsal 
across  the  tail  and  the  anal  fin.  The  breast  has  white  vermicula- 
tions  on  a  dark  brown  ground. 

AOONOMALUS  JGRDAin  Scfamldt 

Both  males  and  females  were  secured  among  fishes  dredged  off 
shore  by  the  Mororan  fishermen.  The  males  are  small,  measuring 
from  120  to  130  millimeters  in  length.  The  barbel  is  minute,  the 
color  lighter  than  that  of  the  females,  the  lateral  stripe  broader  and 
blacker,  and  the  spots  more  distinct.  Females  measure  from  130  to 
170  millimeters.  The  male  specimens  from  Mororan  have  a  row  of 
distinct,  black  spots  along  the  plates  below  the  lateral  stripe,  and  a 
second  row  of  spots  below  the  latter,  the  lower  row  appearing  only 
beneath  the  pectoral,  and  above  the  middle  and  posterior  parts  of 
the  anal.  In  some  examples  the  lateral  band  is  much  broader  than 
in  others  and  the  lower  row  of  spots  varies  somewhat  and  is  occa- 
sionally absent.  In  20  specimens  the  dorsal  has  from  7  to  9  spines, 
the  usual  number  being  8.  There  are  7  or  rarely  8  rays.  The  anal 
has  13  or  14  rays. 

OCCA  DBUSIA  Jofdan  nd  Stitki. 

Fourteen  specimens  were  taken  from  a  seine  drawn  by  fishermen  at 
Tomakomai,  near  Mororan.  Six  of  these  measure  about  155  milli- 
meters in  length,  while  one  is  not  over  35.  The  pectorals  of  the  latter 
are  dense  black  except  for  a  broad  terminal  band  of  white,  a  narrow 
upper  edge,  and  a  spot  at  lower  part  of  base  of  fin  of  same  color. 
The  caudal  is  black,  narrowly  edged  above  and  below  with  white. 
The  posterior  halves  of  soft  dorsal  and  anal  are  black. 

BRACHTOPSIS  ROSTRATUS  (Tllotim). 

Tomakomai  and  Mororan;  seined  near  shore. 

PALLASINA  BARBATA  (StoindMlliiar). 

Mori,  Mororan,  and  Hakodate. 

DRACISCUS  SACHI  Jofdan  and  Snydar. 
Podoiheeus  tohubire  Ishikawa. 

Mororan;  Hakodate. 

A  considerable  number  of  specimens  of  this  remarkable  species 
were  found  among  heaps  of  small  fishes  dredged  off  shore  near  Moro- 
ran by  the  native  fishermen.  One  example  about  46  millimeters 
long  was  found  in  a  pool  at  Hakodate.  In  young  individuals  the 
dorsal  and  anal  are  not  developed  to  the  enormous  length  common  in 
adults.  After  an  individual  reaches  the  length  of  about  200  milli- 
meters the  soft  dorsal  and  anal  increase  rapidly  in  height  (see  ap- 
pended table  of  measurements),  the  other  fins,  except  the  caudal, 
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not  materiany  increasing  their  length  in  relation  to  the  size  of  the 
body.  Small  examples  resemble  species  of  Podoihecus,  perhaps 
looking  most  like  P.  xystes. 

Podo(heeu8  toJcubire  described  by  Doctor  Ishikawa^  is  probably 
based  on  an  injured  example  of  D.  aaehi  from  Hokkaido,  where  dried 
specimens  may  occasionally  be  seen  in  the  small  shops. 

pTfyportumal  meoMuremenU  of  10  specimens  ofDradscus  saehi  from  Mororan. 
[The  4pliwi  oo  ond  of  noot  OM  not  indodBd  In  the  length.] 
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PODOTHBCtTS  THGMPSOin  Joidan  and  OObeit 

A  single  specimen  from  Mororan  90  millimeters  long  appears  to 
belong  to  this  species.  When  compared  with  cotypes  from  Iturup 
Island  (60  millimeters  long),  the  snout  appears  a  little  longer^  the  eye 
is  slightly  smaller,  and  the  spines  of  the  head  and  the  ridges  of  the 
opercular  region  are  somewhat  higher  and  more  spine-like.  The 
dorsal  has  9  spines,  6  rays,  and  the  anal  6  rays. 


Plate  57,  fig.  2. 
Podotheeus  xystes  Sntdkb,  Ftoc.  IT.  8.  Nat  Muo.,  Tol.  40, 1012,  p.  541. 

Family  CYCLOPTERIDJE. 

CTCLOPTBSICUTUY8  VB1ITBIC06178  (Pallia). 

One  specimen  330  millimeters  long  secured  at  Misaki.  Hie  species 
has  not  heretofore  been  reported  south  of  Aomori.  Hie  Misaki 
specimen  was  obtained  from  Mr.  Aoki  and  the  date  of  its  capture  is 
unknown.  This  example  was  a  female  in  which  the  oviducts  were 
filled  with  eggs.  By  carefully  weighing  and  counting,  it  was  estimated 
that  there  were  in  all  44,619. 

Individuals  of  this  species  may  be  found  in  pools,  under  rocks  or 
attached  to  their  sides.  They  swim  very  slowly  and  are  perfectly 
helpless  when  removed  from  the  water,  inflating  the  body  with  air 

t  Jotdao  and  Staki^  Ptoe.  U.  S.  Nat  Mas.,  ToL  27, 1904,  p.  «L 
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until  they  are  scarcely  able  to  flop.  The  air  is  taken  into  the  large, 
thin  walled,  distensible  stomach  fi.nd  apparently  retained  by  the  con- 
striction of  the  muscular  walls  of  the  cardiac  end.  There  are  25 
pyloric  caeca.  There  is  an  enlarged,  short  rectum.  No  air  bladder 
is  present.    The  liver  is  large  and  consists  of  but  a  single  lobe. 

Family  CYCLOGASTERIDJE. 

CTCLOOASTBR  AOASSZZn  (PniiuaiO. 

Tomakomai,  Hakodate,  Same,  and  Aikawa,  in  pools  and  near  shore. 

Family  PLEURONECTEDiE. 

8CAOP8  ORAHDISQUABCA  (TemmiiiGk  014  Scbkgal). 

Two  small  specimens  were  taken  with  the  seine  at  Shimizu. 

PSBUDORHOMBT7S  COVNAMOMBUS  (Tflmniiiidk  014  Scbkgal). 

Misaki  and  Shimizu  markets. 

It  is  the  belief  of  the  writer  that  this  species  and  P.  misakiua  Jordan 
and  Starks  are  synonymous.  The  latter  appears  to  differ  from  P. 
dnnamomeus  as  figured  and  described  by  Temminck  and  Schlegel,  in 
having  ocelli  above  and  below  the  lateral  line.  These  are  much  less 
prominent  than  the  one  located  on  the  lateral  line  near  the  tip  of  the 
depressed  pectoral,  and  they  often  grow  less  so  with  age,  as  is  well 
illustrated  by  a  small  series  of  specimens.  The  white-bordered  ocellus 
on  the  lateral  line  persists  and  it,  together  with  the  smooth  scales  of 
the  blind  side,  serves  to  distinguish  the  species  from  P.  cligodan 
(Bleeker),  a  specimen  of  which  is  referred  to  as  P.  (Armamometis  in 
the  description  of  P.  misaJciua. 

PSBUDORHOMBtTS  OUOODON  (BlMlnr). 

Specimens  were  taken  with  the  seine  at  Shimizu.  They  have  75  to 
80  rays  in  the  dorsal  and  58  to  64  in  the  anal.  The  scales  are  ctenoid 
on  both  sides  of  the  body,  82  to  86  lateral  series ;  76  to  80  pores  in  the 
lateral  line.  The  gillrakers  are  comparatively  heavy  and  short,  the 
length  being  less  than  that  of  the  filaments;  8  or  9  on  the  lower  limb 
of  tibie  first  arch.  ,The  eyes  are  large,  the  diameter  of  the  upper  being 
equal  to  the  distance  from  edge  of  orbit  to  the  tip  of  snout.  The  fins 
have  many  small,  dark  spots,  and  there  is  a  brownish  spot,  vaiying  in 
distinctness,  located  on  the  posterior  part  of  the  curve  of  the  lateral 
line.  Small  specimens  have  rows  of  indistinct  ocelli  on  the  dorsal  and 
ventral  parts  of  the  body.  The  specimens  from  Tsuruga  mentioned 
by  Jordan  and  Starks  ^  are  representatives  of  P.  oligodon  and  they 
do  not  differ  in  any  way  from  an  example  of  the  same  species  from 
Formosa.* 

PSBUDORHOMBUS  OCELIIIER 

Shimizu. 


iFroo.U.&Nat.Has.,7Ql.81,lfl07,p.l74.  •Zdfln,p.l77. 
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PSBUDORHOMBUS  ARSIUS  (Bnclmuui  BmOloo). 

Specimens  which  appear  to  belong  to  this  species  were  seined  in 
shallow  water  at  Shimizu  and  collected  in  the  market  at  Kagoshima* 
They  have  smooth  scales  on  the  blind  side,  thus  differing  from 
P.  oligodan  which  they  resemble  in  general  appearance.  They  also 
have  larger  scales  and  smaller  eyes.  They  might  be  confused  with 
P.  einnamameus  except  for  the  lack  of  a  white-bordered  ocellus  on 
the  lateral  line,  fewer  dorsal  rays,  and  a  somewhat  more  slender  body. 
The  largest  specimen  (from  Kagoshima)  measures  230  millimeters  in 
length.  There  are  2  dark  spots  on  the  lateral  line  and  traces  of  2 
rows  of  large  oceUi  above  and  below.  Smaller  examples  from  Shimizu 
are  brighter  in  color,  the  oceUi  being  more  distinct.  The  dorsal  has 
from  72  to  75  rays ;  anal,  56  to  58 ;  pores  in  lateral  line,  75  to  77 ;  scales 
in  lateral  series,  70  to  72. 

PASAUCBTHYS  GUVACBUS  (TMnaiinck  014  Scbkgal). 

Otani,  Tokyo,  Slumizu,  Nanao,  and  Kagoshima  markets.  Specimens 
from  Tokyo  have  from  72  to  77  dorsal  rays, 

X78TBIAS  OSIOOBJXWI  (HtoniMa). 

Hakodate  market. 

VSBASPBR  VABIBOATU8  (Twnmhick  014  SdUtftl). 

Tokyo  market. 

VSBASPBR  MOSBRI  J«dtn  and  Oflbift. 

Tomakomai,  with  the  seine;  Mororan  and  Hakodate  markets; 
Same,  in  the  pools. 


Plate  68,  fig.  1. 
Bippoglotioida  hUakutK  Sntdsb,  Ploc.  U.  S.  Nat.  Hub.,  vol.  40,  1912,  p.  546. 

Otaru. 

The  dorsal  rays  number  80,  not  90  as  originally  described. 

BIPPOOLOeSOmBS  DXTBIUS  (SckmUt). 

Two  specimens  measmring  300  millimeters  in  length,  from  the 
Otaru  market,  are  identified  with  this  species,  with  some  doubt  as  to 
whether  the  species  itself  really  differs  from  H.  daasodon.  These 
specimens  differ  from  others  presumed  to  represent  H.  daasodon  in 
having  a  more  decided  curve  in  the  lateral  line,  somewhat  smoother 
scales,  a  larger  mouth,  the  maxiUary  extending  to  a  point  about 
midway  between  the  pupil  and  posterior  border  of  the  eye,  and  a 
somewhat  broader  interorbital  area;  there  being  2  rows  of  scales  on 
its  narrowest  part.  The  Otaru  specimens  appear  to  have  the  anterior 
teeth  in  both  jaws  more  decidedly  enlarged.  The  dorsal  rays  number 
82  or  83,  anal  64  or  65;  pores  in  lateral  line  92  to  94;  vertebr»  41; 
gillrakers  2-14.    There  are  about  100  transverse  series  of  scales. 

PSOTOP8BTTA  HRBZHTISTMltl  (S^inMI). 

Mororan;  Otaru. 

Small  (190  millimeters  long)  specimens  have  niuch  smaller,  smoother, 
and  less  numerous  plates  on  the  head. 
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PLBUROIflCHTHTS  CORHUTUS  (Temmlnck  and  Sclitefri). 

Hakodate,  Tokyo,  and  Tsuruga  markets. 

ISPIDOP8BTTA  MOCHIOASBI  Snydtf. 

Plate  58,  fig.  2. 
Lepiehptetta  moMgani  Sntdbb,  Floe.  U.  S.  Nat.  Mus.,  vol.  40, 1912,  p.  547. 
Otani  market. 

laCANDA  UUDORUM  Jocdoi  and  CMuks. 

Otaru,  Mororan,  and  Hakodate  markets. 

In  life  a  band  of  bright  orange  extends  along  bases  of  dorsal,  caudal, 
and  anal  on  the  blind  side. 

UBCAKDA  ANOUSTIROSTRIS  Dldittiu 

Otaru  and  Mororan  markets. 

laCANDA  TOKOHAMJB  (OflailMr). 

Otaru,  Mororan,  and  Nanao  markets. 

PLATICRTHTS  STBIXATUS  (PallM). 

Otaru.    Commonly  seen  in  the  markets  as  far  south  as  Tofcyo. 

XARSIU8  mCOLORATUS  (Bttitowaky). 

Otaru,  Nanao,  Hakodate,  and  Mororan  markets;  small  specimens 
seined  near  shore  at  Shimizu. 

CUDODBRBIA  ASPBRRIMTJM  (TanmlnCk  and  Sditogel). 

Otaru  and  Hakodate  markets. 

laCROSTOMUS  STSLLBHI  Sdunidt 

Otaru,  Mororan,  and  Hakodate  markets. 

OLTPTOCBPPALUS  SASA  Snyder. 

Plate  59,  fig.  1. 
Olyptocephalua  bour  Sntdxb,  Plroc.  U.  S.  Nat.  Mub.,  vol.  40, 1912,  p.  548. 
Otaru  market. 

A  specimen  of  this  species  appears  to  have  been  seen  by  Doctor 
Jordan  *  in  the  museum  at  Hakodate. 

Family  SOLEIDiE. 

AMATB  JAPOmCA  (TMnmliiCk  and  SChlegel). 

Tokyo,  Tanegashima,  Kagoshima,  and  Nagasaki  markets. 

The  pectoral  fin  forms  part  of  a  thin,  raised  rim  which  surrounds  a 
part  of  the  upper  edge  of  the  gill  opening.  Five  short  rays  are  dis- 
tinctly visible. 

ASBRAOOODXS  KOBBNSI8  (SMndMhnK). 

Small  specimens  were  taken  with  the  seine  at  Shimizu. 

ZBBBIAS  ZSBRINUS  (Twnnrinft:  and  Schlegel). 

Tokyo,  Misaki,  and  Eotgoshima  markets. 

ZBBBIAS  JAPORICUS  (Blaeker). 

Hakodate  market. 

1  Fioo.  U.&  Nat.  Haa.,TOl.  81, 1907,  p.  238. 
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AB80PIA  CORNUTA  Krap. 

Kagoshima  markets. 

BHmOPLAOUSIA  JAPOMICA  (Tconliiek  and  Sctaltid). 

Tokyo,  Misaki,  Otaru,  and  E^agoshima  markets. 

ARSLISCUS  IRTBSRX7PTUB  (OflailMr). 

Shimizu  and  Siuruga  markets. 

This  species  is  easily  distinguished  from  A.  joyneri  by  the  close 
proximity  of  the  eyes  of  the  former. 

ARKLISCUS  JOTXTBRI  (OfliUlMr). 

Kagoshima  markets. 

TRinXA  ITINA  Snyder. 

Elagoshima,  where  numerous  specimens  measuring  from  110  to  160 
millimeters  were  taken.  Some  of  them  have  the  dark  color  more  or 
less  distinctly  arranged  in  vertical  bars.  Scales  in  lateral  line  80  to 
86,  coimting  from  a  point  directly  above  gill  opening;  dorsal  rays 
105  to  108;  anal  rays*  86  to  87. 

Fainily  GOBHDiE. 

SVIOTA  ABAZ  Uocdoi  and  Snyder). 

Misaki  and  Tan^gashima  pools;  very  abundant  at  the  latter  place. 

HSTERELBOTRIS  ARBNAMUS  Snyder. 

Tanegashima  pools. 

MOOUSHDA  OBSCURA  (TttmmlnCk  and  Scblifd). 

Mitajiri;  Yamaguchi;  Takamatsu  R.,  Akune. 
When  the  lateral  dusky  bands  are  present  they  are  narrow  or 
pointed  above,  and  broad  and  usually  united  below. 

XLBOTRIS  OZTCBPHALA  (TemmlnCk  and  Schtofal). 

Tanegashima;  one  small  specimen. 

ICAPO  P<BCmCHTBT8  ( Jofdan  and  Snyder). 

Misaki,  Akune,  and  Tanegashima  pools. 

The  species  was  originally  described  from  a  brightly  colored  female. 
Male  specimens  are  darker.  The  first  dorsal  ray  has  6  black  dots, 
and  a  row  of  9  similar  dots  are  on  the  upper  edge  of  the  soft  dorsal, 
the  zigzag  markings  of  that  fin  so  conspicuous  in  the  female  being 
almost  obliterated  by  a  general  dusky  color.  The  tongue  is  deeply 
notched.    There  are  usually  34  scales  in  the  lateral  series. 

But  2  examples  were  collected  at  Misaki,  while  at  Akime  and 
Tanegashima  the  species  was  numerously  represented  in  the  rock 
pools. 

ItAPO  CSA8SICXP8  JiidaB  and  flaala 

Twelve  specimens  of  this  species  were  collected  at  Tanegashima. 
One  of  them,  presumably  a  male,  is  much  darker  than  the  others,  the 
fins  including  the  ventrab  being  blackish. 
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MAPO  iBOLOSOICnS  (OfOby). 

This  species  is  abund&ntly  represented  at  Tanegashima,  where  it 
occurs  in  the  more  shallow,  sandy  pook. 

MAPO  FUSCUS  (R^ptU). 

Tanegashima;  13  specimens  from  the  pools.  The  occiput  is  scaled, 
in  some  cases  to  the  eyes,  although  a  narrow,  naked  space  may  usually 
be  found  just  behind  the  eyes.  *  Sides  with  many  narrow,  indistinct, 
stripes,  which  serve  to  distioguish  it  from  M.  poecUickthys  for  which 
it  might  easily  be  mistaken. 

OOBIUS  ORRATUS  RflgV^D- 

Three  specimens  were  collected  in  the  pools  at  Tanegashima. 

AWAOnS  OJUIiVITTATUS  (Cwtor  and  Vatoncfamwi). 

One  specimen  was  taken  in  the  pools  at  Tanegashima  where  it 
appears  to  be  rare. 

CTBNOOOBTOS  8IMZLIS  (Offl). 

Aikawa;  Yamaguchi. 

CTKNOOOBXUS  OyMHAUCHBN.CBlMkn). 

Shimizu;  Kagoshima;  seined  in  shallow  water. 

CTBNOOOBIUS  HADROPTBRUS  Jocdan  and  Snyder. 

Takamatsu  R.,  Akune;  Shimonoseki;  Tanegashima. 

CTBNOOOBIUS  CAMPBBLLI  Jocdan  and  Snydar. 

Akune  pools;  two  specimens. 

CTBlf  OOOBIUS  VmOATXTLUS  Jocdan  and  Snydw. 

Shiogama. 

ABOMA  lACnPBS  (Hflgandocf). 

Tomakomai;  Same,  in  Niigawa  R.;  Shiogama;  Aikawa: 

ABOMA  SHTDBRZ  Jocdan  and  Fovlor. 

Fresh  water  ponds  near  Shiogama. 

CRTPTOCBNTRUS  lILIfBR  (Cttvtor  and  Valcndonnao). 

Shimizu,  seine  in  shallow  water;  Tsuruga  market. 

ZONOOOBIUS  SXMmOUATUS  (Cttvlor  and  Valcndonnao). 

Tanegashima. 

DORTPTBHA  TABBOASnCJB  Snyder. 

Plate  59,  fig.  2. 

Doryptena  Umegcamx  Sntdbb,  Plroc.  U.  S.  Nat.  Mus.,  vol.  85, 1909,  p.  104. 
Tanegashima;  Akune. 

AMBLTOOBinS  21  ARAHARB  Snyder. 

One  example  found  in  a  pool  at  Tanegashima. 

ZONOOOBinS  BORBUS  Snyder. 

Plate  59,  fig.  3. 
Zonogobiua  boreua  Sntdbb,  Pioc.  U.  S.  Kat.  Mus.,  vol.  36, 1909,  p.  (K)5. 

Tide  pools  at  Misaki. 
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CKAHOOOBXUS  MACROGNATHOS  (Sleeker). 

Tomakomai;  Takamatsu  R.,  Akime. 

CHLQBA  CASTAIVSA  {(yShmghntmuf). 

Nanao;  Same;  Aikawa;  Shiogama;  Dogo  Island.  Collected  in  the 
rice  fields  and  small  streams. 

Cmx>BA  MORORANA  Jocdoi  and  Snider. 

Mororan  and  Shiogama. 

Large  numbers  of  this  species  were  secured  with  a  small  seine  in  the 
shallow  water  near  shore  at  Mororan.  The  males  are  somewhat 
more  slender  than  the  females,  and  the  fins  are  a  little  higher  and 
longer.  The  dorsal  surface  is  often  much  less  reticulated  than  in  the 
females  and  the  branchiostegal  membranes  and  the  ventral,  dorsal, 
and  anal  fins  are  dusky  or  even  black  in  color. 

CHASMICHTHTS  DOUCHGONATHUS  (Hflgenderf). 

Hakodate;  Same;  Aikawa;  Misaki;  Shimonoseki;  Mitajiri;  Tane- 
gashima;  Akune  pools. 

This  species  appears  to  be  more  abundantly  represented  at  Misaki 
than  at  any  other  point  visited,  where  individuals  fairly  swarm  in  the 
shallow  pools  left  near  shore  by  the  falling  tide. 

CHASBaCHTHTS  OUL06I7S  (OvIAenet). 

Aikawa;  Misaki;  Shimonoseki;  Mitajiri;  Kagoshima;  Akune;  in 
pools. 
This  is  the  most  common  tide-pool  species  near  Kagoshima. 

PTSROGOBIUB  VIROO  (Temmlnck  end  Sditofel). 

One  large  specimen  was  taken  in  a  large  rock  pool  at  Misaki. 

PTBRCGOBIUS  ELAPOIDB8  (OnntlMr). 

Shiogama;  Misaki  pools. 

What  we  now  have  reason  to  believe  is  the  male  sex  of  this  species 
was  described  by  Jordan  and  Snyder  as  P.  daimio.  Males  are  to  be 
readily  distinguished  by  their  more  robust  bodies,  brighter  colors,  the 
dark  bands  being  blacker  and  almost  twice  as  large  as  those  of  the 
females,  Bud  by  generally  having  higher  fins.  Females  are  much 
paler  in  color,  the  bands  are  very  narrow  and  there  is  an  extra  band 
or  spot  almost  always  present  on  the  base  of  the  caudal.  A  round 
spot  is  present  in  the  same  place  on  an  occasional  male.  The  writer 
has  examined  a  large  series  of  specimens  of  both  sexes  and  no  inter- 
gradation  of  characters  has  appeared.^  In  our  collecting  the  sexes 
were  not  found  together,  and  the  male  specimens  taken  far  out- 
number the  females.  The  distinct  color  differences  of  the  sexes,  the 
fact  that  the  two  color  phases  were  not  foimd  associated,  and  the 
poorly  preserved  specimens  examined  by  Jordan  and  Snyder  lead 
them  to  the  conclusion  that  the  males  belonged  to  a  distinct  species. 

1  Began,  Annals  and  Ifagacine,  Mr.  7,  toL  15^  Jan.,  1006,  p.  23. 
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ACNATHOOOBIUB  ILAVIMAIinS  (TanmlnCk  and  Schtofil). 

Hakodate,  Shiogama,  Tokyo,  Shimizu,  and  Dogo  Island  markets. 
The  species  is  very  abundant  in  fresh  and  brackish  waters. 

CHiBTmtlCHTHTS  SCIISTinS  Jocdan  and  Sofdw. 

Hakodate  and  Kagoshima  pools. 


Hakodate  markets. 

TSIDBNTIOBR  OBSCURUS  (Tamminck  and  Schlagal). 

Tomakomai;  Same,  in  the  Niigawa;  Aikawa;  Shiogama;  Akune; 
Dogo  Island. 

TBn>BimOBR  BUCOO  jMdan  and  Snydar. 

Shiogama  pools. 

TRmBNTIOBR  BIFASCIATUS  Stalndaduwr. 

Shiogama;  Shimonoseki. 

Many  specimens  were  collected  at  Shiogama  in  the  pools. 

ASTRABB  lACnSELLA  Jofdan  and  Snydar. 

Misaki  and  Tanegashima  pools. 

Four  specimens  closely  resembling  the  type  were  taken  at  Misaki. 
A  broad  flap  of  loose,  naked  skin  extends  along  the  sides  of  the  base  of 
both  dorsal  and  anal  fins.  One  specimen  only  was  taken  at  Tane- 
*  gashima.  It  is  somewhat  more  slender  than  those  from  Misaki  and 
a  little  lighter  in  color.  In  life  the  spots  on  the  head  Bud  fins  were 
bright  orange;  those  on  body  pale  lemon  yellow,  except  the  one 
extending  across  base  of  pectoral  which  was  white;  dark  areas,  deep 
brown. 

CLABIOBR  COSMUBUS  Jocdan  and  8n|dar. 

Hakodate,  Aikawa,  and  Misaki  pools. 

Thirty  specimens  were  secured  at  Misaki.  They  agree  closely  with 
the  type,  except  that  in  some  individuals  the  lateral  stripe  is  some- 
what wider,  and  there  are  occasionally  11  rays  in  the  dorsal  and 
anal,  the  usual  number  being  12.  A  more  careful  examination  of 
the  teeth  than  was  possible  with  the  single  type  specimen  shows 
that  they  are  arranged  in  two  series,  an  outer  single  row  of  stronger 
teeth  which  gradually  increase  in  size  posteriorly,  and  an  inner  broad 
band  of  weaker  teeth,  the  posterior  of  which  are  larger  than  the  others. 
In  the  upper  jaw  the  posterior  teeth  of  the  upper  band  are  almost  as 
large  as  those  of  the  outer  row,  while  the  others  are  very  minute 
and  weak.  In  the  lower  jaw  of  some  specimens  the  most  posterior 
tooth  is  somewhat  larger  than  the  others. 

Individuals  from  Aikawa  are  somewhat  li^^ter  in  color  than  the 
others. 

CLABIOBR  BZBLIS  Snyder. 

Plate  eo,  fig.  1. 
Clariqer  exUit  Sntdbb,  Proc.  U.  S.  Nat.  Miu.,  vol.  40, 1912,  p.  544. 

Ten  specimens  from  Tanegashima  range  in  size  from  20  to  32  milli- 
meters in  length.  They  were  found  in  the  more  outlying  pools  and 
appeared  only  after  the  water  had  been  thoroughly  poisoned. 
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The  following  meaaurements,  made  with  all  possible  care,  are 
recorded  in  hundredths  of  the  length  to  base  of  caudal: 


Length  of  body,  mm . 
Length  Imd. 


DopttibodT.. 

I>q>th  caaoal  peduncle. . . 

Length  csudaf  pedmide. . 

Length  anoQt 

Ditmetareye 

Interarbltal  width 

Depth  head 

Snout  to  spinoua  dorsal. . . 
Length  baiae  of  soft  dorsal. 

Length  base  of  anal 

Hel^t  soft  dorsal 

Heightanal 

Length  pectoral 

Length  ventral 

Length  caudal 


I. 


28 
.25 
.126 

.m 

.18 

.065 

.045 

.00 

.13 

.40 

.20 

.20 

.076 

.076 

.18 

.11 

.21 


20 
.20 
.11 
.11 
.17 
.00 
.05 
.06 
.11 
.40 
.22 
.22 
.00 
.00 
.15 
.00 
.10 


3. 


30 
.20 
.12 
.116 
.19 
.00 
.046 
.05 
.106 
.48 
.21 
.216 
.07 
.07 
.17 
.10 
.20 


AIROSUS  OSmSIOnEBCUS  (HUgendnf). 

One  specimen  from  the  pools  at  Misaki.  The  tongue  is  forked  and 
there  are  about  4  rows  of  embedded  scales  on  the  cheek  below  the  eje. 

mn  KOMA  Snyder. 

Plate  eo,  fig.  2. 

Inu  loma  Sntdbb,  Plroc.  U.  S.  Nat.  Mii0.»  vol.  36»  1000,  p.  607. 

Ifisaki  pools. 

mn  ABCA  Snyder. 

Plate  eo,  fig.  3. 

Inu  ama  Sntdbb,  Plroc.  U.  S.  Nat  Mub.,  vol.  36, 1009,  p.  608. 
Misaki  pools. 

LVCIOOOBIUS  OTTTTATUS  OflL 

Mororan,  Hakodate,  Same,  Aikawa,  Misaki,  Shimonoseki,  Akune, 
and  Tanegaahima  pools. 

LUCIOOQBinS  BLONOATUS  Regn. 

Tanegashima  pools. 

Nine  specimens  were  collected.  The  ventrals  are  minute,  but  not 
at  all  scale-like  as  described,  there  being  4  rays  distinctly  visible 
under  the  lens. 

BCPBDIO  PARYULUS  Snyder. 

Plate  61,  fig.  1. 
Expedio  panmhu  Sntdbb,  Proc.  U.  S.  Nat.  Mus.,  vol.  36, 1007,  p.  606. 

Pools  at  Misaki. 

Family  PTEROPSARIDiB. 

PABAPBRCI8  PULCHBLLA  (TemBlnck  and  Sdilegel). 

Seined  near  shore  at  Shimizu. 

NBOPXRCIS  8BZFA8CIATA  (TeomlBck  and  Schlagal). 

Tokyo  and  Kagoshima  markets;  Shimizu,  seined. 

Family  TRICHODONTIDA 

ABCTOSCOPUS  JAPOmCUS  (StafaBdaehaer). 

OtarU|  Mororan,  and  Hakodate  markets. 


446  PR0CESDIVG8  OF  THE  NATIONAL  MUSEUM.  tou  42. 

Family  URANOSOOPIDiE. 

UHANOSCOFUS  JAPOinCUS  Houttuyn. 

Tokyo  market;  Shimizu,  seined  near  shore. 

URANOSCOPUS  BICINCTUS  Temminck  and  SchlegeL 

Shimizu,  where  specimens  were  collected  with  the  seine. 

ONATHAONUS  ELGNOATUS  (Temminck  and  Schlagol). 

One  specimen  from  the  market  at  Kagoshima. 

Family  CALMONYMIDiE. 

CALUORICHTHTS  DORTSSUS  Jordan  and  Vowler. 

Hakodate  market;  Shimizu,  in  shallow  water  near  shore. 

CALUUIUCHTHTS  JAPOmCUS  (Hoattayn). 

Shimizu;  taken  with  the  seine. 

CALLZOIiTMUS  LXJITATUS  Tammlnck  and  ScUaitL 

A  pale  colored  specimen  from  Nagasaki  closely  resembles  that 
figured  by  Temminck  and  Schlegel.  The  first  dorsal  spine  thou^ 
broken  reaches  past  the  middle  of  the  soft  dorsal,  the  spines  following 
it  being  somewhat  shorter  than  the  anterior  dorsal  rays.  The  pos- 
terior dorsal  rays  are  elongate,  reaching  the  base  of  caudal;  the  last 
anal  rays  are  similar.  There  is  a  black,  lunate  spot  on  the  posterior 
edge  of  the  spinous  dorsal  and  a  diffuse,  dark  band  on  the  lower  part 
of  the  caudal;  the  anal  is  dusky  along  its  median  portion;  the  soft 
dorsal  has  a  few  elongate,  dusky  spots,  and  similar  ones  appear  on 
the  upper  part  of  the  caudal.  An  examination  of  a  series  of  speci- 
mens shows  some  variation  in  both  structure  and  color.  The  height 
of  all  the  fins  is  often  much  reduced,  the  filament  of  the  first  dorsal 
spine  being  very  short  and  the  last  rays  of  the  dorsal  and  anal  not 
reaching  the  base  of  the  caudal;  the  fourth  and  third  dorsal  spines 
are  sometimes 'successively  shortened.  The  color  is  often  intense,  the 
black  spot  spreading  over  a  considerable  part  of  the  spinous  dorsal  and 
becoming  more  or  less  broken  up  in  an  occasional  specimen;  the 
dusky  region  of  the  anal  becoming  restricted  in  area  and  intense  in 
color,  the  edge  of  the  fin  at  the  same  time  growing  white,  the  dusky, 
lower  portion  of  the  caudal  becoming  modified  in  a  similar  way,  so 
that  the  black  band  of  the  anal  appears  to  be  continued  on  the 
caudal;  the  dusky  spots  of  both  soft  dorsal  and  upper  part  of  caudal 
growing  more  elongate,  narrow  and  distinct.  The  specimen  figured 
by  Jordan  and  Fowler  *  is  a  brightly  colored  example  with  short  fins. 
Mr.  Regan's '  opinion  that  this  specimen  represents  (7.  ir^firamunduB 
Gill,'  and  that  it  is  not  Temminck  and  SchlegeFs  species  does  not 

1  Pno.  XT.  S.  Nat  Has.*  voL  25,  UWS,  p.  940,  fig.  5. 
s  Ann.  and  Mag.  Nat.  Hlat.,  vol.  15,  p.  34. 
I  Froa  Aood.  Nat.  Scl.  Phlla.,  yd.  ll,  p.  130. 
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appear  to  be  well  founded.    Of  the  color  Doctor  Gill  says:  "Light 
brownishy  marbled  with  white,  and  with  a  blackish  first  dorsal." 

The  species  may  be  easily  recognized  by  the  more  or  less  definite 
dark  bar  extending  along  the  lower  half  of  the  caudal. 

CALUOirTMUS  VALBNCIBNNBSI  Temmlnck  and  Sditog^l- 

Tokyo,  Shimizu,  Kagoshima,  and  Nagasaki  markets. 

CALUOHXMUtt  BSHITBOUSI  Jofdan  and  SoTdsr. 

Otaru,  Hakodate,  and  Misaki  markets. 

Some  variation  in  the  structure  of  the  preopercular  spine  has  been 
observed.  There  are  generally  3  recurved  hooks  present,  but 
occasional  specimens  have  but  2,  a  third  being  sometimes  indicated 
by  a  sharp  elevation,  while  rarely  an  example  may  be  found  with 
but  1.  All  individuals  examined  have  a  comparatively  wide  inter- 
orbital  space,  the  back  covered  with  numerous  ocelli,  the  anal  in  the 
male  with  white,  wavy  lines,  in  the  female  dusky  or  immaculate,  the 
caudal  with  elongate,  blackish  spots  except  on  the  three  lower  mem- 
branes, soft  dorsal  with  ocelli„  vermiculations,  and  at  least  1  (median) 
row  of  blackish  spots. 

CALUOimcns  TLAOKIS  Jocdan  and  Iswlar. 

Hakodate  and  Shimizu  markets. 

DSACDLO  MTRABnjS  Snydtf. 

Plate  61,  fig.  2. 

Draeulo  mvrabUit  Sntdbb,  Floe.  U.  S.  Nat.  Miu.,  vol.  40»  1912,  p.  645. 

Tomakomai  in  Hokkaido. 

Family  GOBIESOCIDiE. 

ASPASBfA  MmiMA  (Dadaitaln). 

Misaki  pools. 


Misaki  and  Tanegashuna  pools.  This  appears  to  be  a  rather  widely 
distributed  species,  being  found  at  least  as  far  south  as  Okinawa, 
where  specimens  were  more  frequently  taken  than  at  Misaki. 

Family  BLENNHDJE. 

BBHXAPTXRTOinS  TUSfTALB  Jofdan  and  8«da. 

Pools  at  Tanegashima. 

BBHXAPTBRYOinS  BTHBOSTOMA  ( Jofdan  and  Snyder). 

This  species  appears  to  be  equally  abundant  at  Sfisaki  and  Tanega- 
shima where  it  occurs  in  the  tide  pools. 

BHllBAPTBRTOnTS  BAPTUKU8  (Jord*o  sb^  Snyder). 

Misaki  pools.    One  small  specimen  of  this  rare  species  was  found. 

S4CALB8  B&TOPB  Jbcdan  and  Snyder. 

Misaki  and  Aikawa  pools.    One  example  at  Aikawa. 
Some  examples  possess  scarcely  a  trace  of  the  bright  color  pattern 
so  commonly  fouiid,  the  whole  body  and  fins  being  almost  uniform. 
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The  species  is  abundantly  represented  at  Misaki  but  appears  to  be 
rare  toward  the  northward. 

ALTICnS  SLUPBS  (Jordn  and  Stalls). 

Tanegashima  pools. 

ALTICnS  MAROAUTABinS  Snider. 

Plate  61,  fig.  3. 
AUkus  margaritarius  Sntdxr,  Plroc.  U.  S.  Nat.  Mus.,  vol.  35, 1909,  p.  106. 
Pools  at  Tanegashima. 

PBTROCSIRTBS  LOXOZONITS  Jocdan  and  Stuks. 

Tanegashima  pools. 

PBTROSCIRTBS  KLEOANS  Statndachnar. 

Aikawa,  Misa^,  Shiminoseki;  Mitajiri,  and  Akune  pools,  the  latter 
locality  being  the  most  southern  record. 

SALARIAS  miEATUS  Bleekn. 

Tanegashima  pools. 

SALASUS  Aia>BRSOin  Jocdn  aad  Starkt. 

Tanegashima  pools. 

SALASUS  QUADBICGRinS  Cnvtor  and  Valendannea. 

lifisaki,  Akune,  and  Tanegashima  pools. 

fi^TAPTAft  TANBOASASIMiB  Jordan  and  Slaika. 

Tanegashima  pools,  where  the  species  is  abundantly  represented. 
The  males  are  dark  in  color,  the  females  having  many  oblique,  black 
lines  with  light  spaces  between.  This  species  is  easily  distinguished 
from  8.  guadricarnis  by  the  long,  fringed  orbital  tentacles,  those  of 
8.  quadficarnia  being  shorter  and  without  fringed  edges.  An  occipital 
crest  is  present  in  S.  tanegasasimx,  prominent  in  the  males  and  veiy 
small  or  absent  in  the  females. 

AZUMA  SMinON  Jocdan  and  Snydar. 

Hakodate  pools.  The  figure  illustrating  this  species  is  incorrect 
in  that  the  origin  of  the  dorsal  should  be  represented  as  halfway 
between  occiput  and  upper  edge  of  gill  opening. 

BRTOSTSMMA.POLTACTOCBPHAX,TJM  (Pallaa). 

Hakodate,  Same,  and  Aikawa  pools. 

BNXDRXAS  XnSBXJLOSUS  (Tommlnck  and  Sdilegol). 

Mororan,  Hakodate,  Same,  and  Shiogama  pools.  One  of  the  most 
abundant  tide  pool  fishes  at  Same. 

CSISnCSPS  FLABOdXnS  jocdan  and  Stalks. 

Tanegashima  pools. 

PHOUS  TACZANOWSKn  (Sloindaciinor). 

Hakodate  and  Same  pools.  In  life  the  color  ranges  from  the  olive 
brown  to  the  bright  red,  green  and  hlac  of  the  algsB,  a  silver  stripe 
below  the  eye  and  a  row  of  spots  on  the  sides  standing  out  in  bold  and 
brilliant  contrast. 
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ALBCTRIAS  BENJAMIin  Jordan  and  Snyder. 

Pools  at  Alororan,  Hakodate,  and  Aikawa. 

NBOZOARCBS  8TBINDACH1VBRI  Jordan  and  Snyder. 

Hakodate  and  Same  pools. 

ZOARCBIAS  VXNBVICUS  Jocdan  and  Snyder. 

Hakodate  pools. 

DICTYOSOBCA  BUROERI  Van  der  Hoeven. 

Hakodate,  Same,  Aikawa,  and  Akune  pools.  This  was  the  most 
common  tide  pool  fish  at  Aikawa  while  only  5  specimens  were  foimd 
at  Same. 

OFISTHOCBNTRUS  OCELLATUS  (TUeBltta). 

Mororan,  Hakodate,  Same,  and  Aikawa  pools. 

OPISTHOCBHTRUS  ZONOPS  Jordan  and  Snyder. 

Mororan  pools. 

ABRTOIS  AZUMiB  Jordan  and  Snyder. 

Pools  of  Mororan.  The  species  has  not  yet  been  seen  elsewhere. 
The  young  of  an  inch  or  so  m  length  have  a  bright,  sUvery  stripe 
extending  from  lower  edge  of  eye  through  base  of  pectoral  to  inser- 
tion of  anal.  The  tail  has  a  light  border  and  the  spot  on  the  dorsal 
is  indistinct.  The  head  varies  from  6.6  in  the  length  in  large  examples 
to  5  in  the  smaller  ones. 

KSNOGKAMMX7S  HBZAORABCMUS  (Temminck  and  Schlegel). 

Pools  at  Hakodate,  Same,  and  Aikawa.  Yoimg  examples  have  the 
dorsal  fin  considerably  elevated  posteriorly. 

KRXf OORAMMUS  BPALLAX  Jordan  and  Snyder. 

A  single  specimen  of  this  species  was  secured  in  a  deep  pool  at 
Hakodate.  It  agrees  with  the  original  description  of  the  species, 
the  dorsal  and  anal  having  the  same  number  of  spines.  The  head 
below  the  eye  is  marked  with  a  number  of  very  distinct,  white  spots. 
The  ventral  part  of  the  body  has  similar  spots  which  are  much  less 
distinct  in  outline.    The  specimen  measures  170  millimeters  in  length. 

OZOBTHB  DICTTOORAMMA  (Henenatein). 

Hakodate  and  Same  pools. 

Dm OOUmfBLLnS  ORIOORJBWI  (Henenatein). 

Mororan;  in  the  tide  pools. 

LUMPBirUS  ANOTJIXXARIS  (PallaB). 

Mororan  and  Hakodate.  -Two  poorly  preserved  specimens  of  this 
species  were  found,  one  in  the  stomach  of  an  example  of  Hemipterus 
i^Mosv^  from  Mororan,  the  other  on  the  beach  at  Hakodate. 

Family  AMMODYTIDiE. 

AMMODTTBS  PBRSONATUS  Otaard. 

Mororan  and  Hakodate  markets;  Same,  collected  with  the  seine. 
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Family  BROTULIDiE. 

HOPLOBROTULA  ARMATA  (Temmfaick  and  ScUegel). 

Kagoshima  market. 

SIREMBO  IMBBRBIS  (Temmfaick  and  Schlegel). 

Nagasaki  market. 

Family  GADID^. 

OADUS  BCACROCSPBALUS  TUet lua. 

Otaru  markets. 

BLBGINUS  NAVAOA  (Kfflreuter). 

Otaru  market. 

PHTSICULUS  JAPOmCUS  HUfendorl. 

Hakodate  market. 

LOTELLA  PHYCIS  Temmfaick  and  SdilegAL 

Hakodate  and  Aikawa  markets. 

Family  LOPHnDiE. 

LOPmUS  UTITLON  (Jordan). 

« 

Otaru;  Hakodate;  in  the  markets. 

Family  ANTENNARUDiE. 

PTBROPHRTIVE  mSTRIO  (LfamAus). 

A  large  specimen  from  Mororan  has  an  immaculate  ventral  surface 
and  filaments  on  the  sides.  It  is  doubtful  if  P.  ranina  shoxild  be 
recognized  as  a  distinct  species. 

ANTBNNARIUS  TRIDBNS  (Temmfaick  and  Schlegel). 

Misaki  pools;  Shimizu,  taken  with  the  seine. 
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.  Leptocephalus  flavirostris.    (Paoe  405.)    From  the  Type. 


2.  Gymnothorax  odiosus.    (Pase  407.)    From  the  Tvpe. 


3.  SrMGATHUS  V08M1.   (Page  407.)    From  the  Type. 


••  "      »      V 
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I.  ConvTHHOiCHTHM  QuiNQuABius.    (PASE  408.)    From  the  Type. 


2.  JOHDANIDIA  BAPTOBIA.     (PAGE  410.)     FROM  THE  TVPE. 


3.  CatALUFA  UMBRA.    (PAQE412.)     FROM  THE  TYPE. 


e  k  % 
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1,  PSEUDANTHI*8  VENATOR.     [PAGE  414.)     FROM  THE  TYPE. 


2,  Abuoefdup  CLARKI.    (PAaE4l9.)    Promt 


•  » 
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1.  Lactophhvs  TRiTnopia.    IPaqe  424.)    From  the  Type, 


2.  Sebastodes  TAMAK*.   (Page  427,}    From  the  Tvpe. 


*  t. » 
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1.  Hexaorammus  otakil    (Page  429.) 


2.  COTTUS  NOZAW^    (PAQE  430.)     FROM  THE  Co-TVPE. 


3.   MVOXOCEPHALUS  VESOENSIS,     (PAGE  431.)      FROM  THE  TVPE. 


1.  OcvMECTES  MODEflTua.    (Paoe  432.)    From  t 


2.  Bero  2AN0LU3.    (Page  434.)    From  the  type. 


I.  Lepidotriqla  KisHiNouyu   (Paqe  434.)   From  the  Type. 


1.  DAOTVLOPTENA  GILBERTI.     (PaOE  435.t     FROM  THE  TvPE, 


2.   PODOTHECUS  XVZTES.     (PAQE  437.)      FROM  THE  TVPE. 
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1.  HIPPO0LOS3OIDES  KATAKUR<e.    (PAOE  439.)     FROM  THE  TYPE. 


!.  Lepidopsetta  MocHiOAREi,   (Page  440.)   From  the  Type. 
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,  (Page  445.)  From  the  Type. 


(Page  445.)  From  the  Type. 
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1.  EXPEDIO  PAHVULUS,     (PAQE  445.)     FROM  THE  TvPE. 


2.  Dhaculo  mirabius.    (Paqe  447.) 


3,  Alticus  margaritabius.    (Paoe  44B.)    From  the  Tvpe. 
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NOTES  ON  AFRICAN  ORTHOPTERA  OF  THE  FAMILIES 
MANTID^  AND  PHASMID^  IN  THE  UNITED  STATES 
NATIONAL  MUSEUM,  WITH  DESCRIPTIONS  OF  NEW 
SPECIES. 


By  James  A.  G.  Rehn, 

Oftht  Academy  of  Natural  Sciences  of  Philadelphia, 


The  following  paper  is  based  on  a  portion  of  a  series  of  African 
Orthoptera  turned  over  to  me  for  study  several  years  ago  by  the 
late  Dr.  W.  H.  Ashmead,  assistant  curator  of  insects  in  the  United 
States  National  Museum.  My  delay  in  bringing  out  this  report  has 
not  been  without  its  advantages,  as  the  Berlin  Museum  recently 
placed  in  my  hands  for  study  its  entire  unworked  series  of  material 
of  the  present  families  from  central  Afrjca,  thus  enabling  me  to 
secure  a  much  more  satisfactory  knowledge  of  the  subject. 

At  a  later  date  it  is  my  intent  to  bring  together  all  the  records 
which  I  have  published  relating  to  the  series  from  Liberia  and  Luebo, 
Kongo,  regions  of  the  greatest  interest  faunistically,  but  for  the 
present  it  seems  best  to  make  this  report  cover  all  the  African  mate- 
rial in  the  United  States  National  Museum  collection  belonging  t 
the  two  groups  here  considered. 

For  the  opportunity  to  study  this  collection  my  thanks  are  due 
the  authorities  of  the  National  Museum. 

Family  MANTID^. 

8ul>fbniily  OTtnrHiOlD-EllR.ZNJE:. 
Genus  THEOPOMPA  St&l. 

THXOPOMPA  NXBULOSA  Bolhrir. 

1908.  Theopompa  nebulosa  Bolivar,  Mem.  R.  Soc.  Espafi.  Hist.  Nat., vol.  1, 
p.  458,  pi.  11,  fig.  2.    [Kamerun.] 

Luebo,  Kongo.     (D.  W.  Snyder.)     One  female. 

This  specimen  fully  agrees  with  the  original  description  except 
for  the  subconfluent  character  of  the  two  proximal  blackish  macula- 
tions  on  the  internal  face  of  the  cephalic  femora,  the  sulcus  alone 
dividing  them. 

The  range  of  the  species  is  considerably  extended  by  this  record. 
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Genus  TARACHODES  Burmeister. 

TARACHODBS  WERNXRI.  new  name. 

1907.  Tarachodes  perloidts  Werner,  SitzuDgsb.  k.  Akad.  Wias.  Wien,  l£ath.- 
nat.  Kl.,  vol.  116,  Abth.  1,  pp.  192,  208,  pi.  3,  figs.  1-2.  [Southwest  Africa.] 
(Not  of  Bunneieter,  1838.) 

Loanda,  Angola.     One  male. 

It  is  evident  on  comparing  the  original  description  of  Ta/rachodes 
perloides  Burmeister  *  with  Werner's  key  for  the  species  of  the  genus 
and  notes  on  perloides  as  recognized  by  him,  that  the  latter  is  in 
error  in  the  association  of  his  specimens.  Burmeister  states  dis- 
tinctly, "ventre  rufescente,  segmentis  2-punctatis,"  while  Werner 
in  his  key  gives  as  one  of  the  diagnostic  characters  of  perloides 
''abdomen  subtus  immaculatum."  It  is  quite  probable  that  true 
perloides  is  the  same  as  either  sancta  Saussure  or  maura  St&l,  both 
of  which  have  the  abdominal  segments  bimaculate  ventrad.  With 
the  material  available  at  the  present  time  we  can  not  say  which  of 
these  names  should  be  replaced  by  the  older  perloides.  Under  any 
circumstance  perloides  of  Werner  is  not  perloides  of  Burmeister,  and 
a  new  name  is  required  for  the  former.  I  take  pleasure  in  dedicating 
the  species  to  the  author  of  the  very  valuable  paper  in  which  its 
characters  were  described  and  the  species  figured. 

TARACHODBS  DIVES  (Senasuxe). 

1869.  Ch[iropu8]  dives  Saussure,  Mitth.  Schw.  Ent.  Ges.,  vol.  3,  p.  61.  [Ben- 
guella.] 

Loanda,  Angola.     (H.  Chatelain.)     One  female! 

Mossamedes  district,  Angola.  One  female  nymph.  [Acad.  Nat.  Sci. 
PhUa.]. 

From  this  material  it  is  apparent  that  Werner'  was  mistaken  in 
referring  the  female  specimen  of  this  species  from  Benguella 
described  by  Saussure'  to  T,  perloides  Burmeister  as  recognized  by 
him.*  The  specimens  before  me  fully  agree  with  Saussiu*e's  original 
description  and  figure  and  differ  from  Werner's  figure  in  the  more 
elongate  pronotum,  which  is  slightly  constricted  caudad.  The  ce- 
phalic margin  of  the  pronotum  is  also  more  arcuate,  the  lateral  angles 
less  decided,  and  the  caudal  margin  more  decidedly  truncate 
mesad.  The  width  of  the  head  in  proportion  to  that  of  the  prono- 
tum is  considerably  greater  in  the  female  of  dives  than  in  Werner's 
figure  of  the  same  sex  of  perloides  {—wemeri). 

1  Handb.  d.  Entom.,  vol.  2»  Abth.  2,  pt.  1,  p.  529.    [Gape  of  Good  Hope.] 

sSltenngsb.  K.  Akad.  Wias.  Wien.,  Math.-nat.  Kl.,  vol.  116, 1907,  Abth.  1,  pp.  202  and  2ia 

•M61angeB  Orthoptdrologiques,  vol.  3, 1870,  p.  164,  pi.  4,  figs.  1,  la. 

4  See  r.  toemeri,  p.  462. 
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TAKACBODES  HLOSIPSS.  nnr  ifKlM. 

Type.— Uaie;  Luebo,  Kongo.     (D.W.Snyder.)     [Cat.  No.  14602, 
U.S.N.M.] 

Closely  allied  to  T.  disaimiUaiar  Wood-Maeon  >  from  Kamerun, 
agreeing  in  general  proportions  and  form,  in  the  pale  proximal 
area  on  the  t^;mina  and  in  the  pilosity  of  certain  portions  of  the 
body,  but  differing  in  the  arcuate  instead  of  truncate  vertex,  in 
the  nondenticulate  cephalic  coxie,  in  the  almost  complete  absence  of 
black  from  the  internal  faces  of  the  cephalic  coxro  and  femora,  in  the 
absence  of  blackish  puncta  caudad  on  the  prostemum  and  also  of  a 
distinct  maculation  on  the  metastemum  and  in  the  less  clearly 
defined  proximal  and  completely  absent  distal  pale  areas 
on  the  t^mina. 

Size  rather  lai^e;  form  subde 
tral  surface  pilose,  this  strongly 
and  caudal  limbs.    Head  with 
tained  about  one  and  one-fiftli 
width;  face  slightly  concave;  ( 
distinctly  arcuate,  the  juxts- 
ocular  sulci  well   impressed; 
ocelli  moderately  large,  placed 
inatriangle;  facial  shield  with 
the  greatest  depth  contained 
one  and  two-thirds  times  in 
the  greatest  width,  dorsal 
maigin  subtruncate  meaad, 
slightly  obUque  subtruncate 
laterad,  lateral  margins  sub- 
parallel,  ventral   margin 
slightly  arcuato-emarginate, 
surface  of  shield  smooth;  an- 
tennse. simple;  eyes  not  pro- 
jecting, their  outline  rounding  into  that  of  the  head.    Fronotumwith 
the  greatest  dorsal  (suprarcoxal)  width  contained  slightly  less  than 
twice  in  the  length,  the  width  at  the  cephalo-lateral  angles  very  slightly 
loss  than  that  of  the  supra-coxal  region,  that  at  the  caudo-lateral 
angles  not  more  tlian  foup-fifths  that  of  the  widest  portion;  cephalic 
margin  strongly  arcuate,  slightly  sinuate  laterad,  with  a  slight  median 
truncation,  cephalo-lateral  angles  distinctly  produced,  angulate,  lat- 
eral margins  slightly  pilose,  bi-undulate,  narrower  caudad  of  the  coxal 
insertion  than  cephalad  of  the  same,  caudo-lateral  angles  rounded, 
caudal  maigin  rather  broadly  truncate  mesad,  obliquely  truncate 
laterad;  surface  of  disk  multlmpressed,  a  more  or  less  distinct  medio- 

I  loam.  A«laUe  Soo.  BciVd,  voL  61,  pt.  ),  p.  33. 
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longitudinal  shallow  sulcus  present,  a  well-marked  transverse  sulcus 
present  at  the  cephalic  third  and  subobsolete  mesad,  caudal  third 
with  a  f)-sh&ped  area  depressed  below  the  level  of  the  median  section, 
a  shallow  transverse  depression  is  present  at  the  cephalic  sixth,  oblique 
paired   depressions   located  meso-laterad  and   a   transverse   narrow 
rounded  elevation  borders  the  caudal  margin.    Tegmina  decidedly 
exceeding  the  apex  of  the  abdomen,  the  length  slightly  greater  than 
three  times  that  of  the  pronotum,  broad,  the  greatest  width  contained 
about  three  and  one-half  times  in  the  length  of  the  same,  hyaline; 
costal  margin  well  arcuate  proximad  and  distad,  straight  for  the 
remainder  of  its  length;  sutural  margin  for  the  greater  portion  of  its 
length  subparallel  to  the  straight  section  of  the  costal  margin;  apical 
margin    oblique    arcuato-truncate,    the   immediate    apex   costal    in 
position  and  well  rounded.     Wings  about  five-sixths  the  length  of  the 
tegmina,   the  greatest  width   contained    about 
twice  in  the  length,  apex  rotimdato-rectangulate. 
Supra-anal  plate  transverse  subtrigonal,  the  apex 
rather  deeply  rotundato-emai^inate ;  cerci  dis- 
tinctly surpassing  the  apex  of    the  subgenital 
plate,  depressed,  slightly  tapering,  moniliform; 
sul^enital  plate  very  ample,  lateral  margins  mod- 
erately convei^iing  caudad,  apical  margin  trun- 
cate, styles  short,  simple,  free.    Cephalic  coxse 
Flo  2  -T*RiCHODis  PI-    two-thirds  the  length  of  the  pronotum,  robust, 
Loarxa.  v»mt»alvik«     unarmed;  cephalic  femora  hardly  shorter  tlian 
CTPttmc'i«B"'o<1n     *^®  pronotum,   compressed,  the   dorsal   portion 
strongly  so,  the  greatest  depth  of  the  femur  con- 
tained two  and  one-third  times  in  the  length  of  the  same,  dorsal 
mai^in  slightly  arcuate  proximad,  straight  distad,  external  face  broad, 
deplanate,  with  a  median  raised  distal  ridge,  ventro-extemal  margin 
with  five  short  teeth,  one  of  which  is  on  the  genicular  lobe,  ventro-inter- 
nal  mai^in  with  twelve  to  thirteen  small  teeth  of  two,  usually  alternat- 
ing, sizes,  discoidal  spines  four  in  number,  placed  well  proximad  and 
with  the  proximal  one  very  small,  the  others  short  and  robust ;  cephalic 
tibise  (exclusive  of  apical  claw)  equal  to  slightly  more  than  two-thirds 
of  the  femoral  length,  armed  on  the  external  margin  with  thirteen  to 
fifteen  spines,  on  the  internal  margin  with  fourteen  spines,  both  series 
with  the  spines  gradually  increasing  in  length  distad;  cephalic  tarsi 
subequal  to  the  tibiee  in  length,  compressed,  the  metatarsi  sub- 
lamellate  disto-dorsad.    Median  and  caudal  limbs  rather  short,  the 
former  very  robust  with  the  femora  greatly  compressed,  the  caudal 
femora  equal  to  about  three-fourths  of  the  pronotal  lei^;th  and  the 
median  pair  slightly  shorter  than  the  caudal  ones. 

General  color  buff,  much  of  the  dorsum  of  the  pronotum  washed  with 
vinaceous-bulf;  the  dorsal  surface  of  head,  pronotum,  external  face 
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of  the  caudal  limbs  and  most  of  the  median  and  caudal  limbs  more 
or  less  thickly  and  distinctly  punctulate  with  vandyke  brown. 
Tegmina  hyaline;  proximal  portion  subopaque  cream-buff,  obliquely 
delimited;  embracing  the  concolorous  stigma  and  all  of  the  marginal 
field;  veins  cream-buff,  the  longitudinal  ones  with  regularly  placed 
sections  of  brown,  varying  from  vandyke  to  seal  brown,  which  at  the 
intersections  of  cross^veins  color  the  latter  to  or  nearly  as  far  as  the 
spurious  veins,  the  latter  seal  brown.  Wings  milky  hyaline,  slightly 
buffy  along  the  costal  mai^in,  principal  veins  cream-buff,  the  principal 
veins  of  the  discoidal  field  marked  as  on  the  tegmina,  but  in  a 
weaker,  more  irregular  faahion.  CephaUc  coxse  pale  rose  purple  on 
the  internal  face,  proximal  extremity  narrowly  dark  brown,  the  distal 
margin  of  the  general  color,  preceded  by  a  small  brownish  spot; 
cephalic  femora  weakly  lined  with  brownish  on  the  median  keel  of 
the  internal  face.  Tarsi  with  the  joints  tipped  with  dark  brown,  the 
metastemi  with  three  to  four  maculations  of  the  same.  Prostemum 
solidly  blackish  except  for  a  short  caudal  unmarked  section  of  the 
general  color;  mesostemum  and  metastemum  non-maculate. 

Measurements. 

Leiiigth  of  body 37.0 

Length  of  pronotum 9. 8 

Greatest  width  of  pronotum 6. 6 

Length  of  tegmen 31. 0 

Greatest  width  of  tegmen 9. 2 

Length  of  cephalic  femur 9. 0 

The  type  of  this  beautiful  species  is  unique. 

Genus  GALEPSUS  Stfil. 
OALBPSUS  COIVOICUS.  new  ipedM. 

Type.—Usle,  Luebo,  Kongo.  (D.  W.  Snyder.)  [Cat.  No.  14603, 
U.S.N.M.] 

Allied  to  0.  lenHcvlaris  (Saussure),  0.  capitatus  (Saussure),  and 
O.  meridiondlis  form  inUrmedius  Werner  from  South  and  East 
Africa,  but  differing  from  both  the  latter  in  the  distinctly  narrower 
and  proportionately  much  deeper  head,*  in  the  somewhat  more 
arcuate  vertex  and  more  rounded  eyes.  From  0,  lentictdaris,  which 
is  apparently  its  closest  ally,  it  can  be  separated  by  the  absence  of 
distinct  protuberances  on  the  vertex  and  by  the  less  arcuate  charac- 
ter of  the  same.  The  form  of  the  head  in  this  species  is  quite  dis- 
tinctive, being  distinctly  narrower  than  deep. 

Size  rather  small;  form  slender  and  elongate,  slightly  depressed; 
surface  smooth.  Head  slightly  but  distinctly  deeper  than  wide,  as 
is  usual  in  the  genus,  flexed  so  that  its  axis  is  horizontal,  the  exposed 
dorsal  portion  of  the  occiput  gently  rounded  with  a  pair  of  impressed 


456 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


TOL.42. 


FIG.  3.— Oalep- 

SUS  OONOICUS. 
OUTLINE  or 
HEAD.    (X4.) 


juxtaK)cular  arcuate  sulci  paralleling  the  eyes;  occipital  line  undulate 
arcuato-truncate  between  the  sulci,  subarcuate  laterad;  ocelli  placed 
in  a  triangle,  the  ventral  ocellus  larger  than  the  paired  ones;  facial 
shield  with  the  greatest  (median)  depth  about  two-thirds  the  greatest 
(ventral)  width,  the  dorsal  margin  gently  arcuate,  ventral  mai^ 
moderately  arcuato-emarginate,  lateral  margins  slightly  diverging 
ventrad,  surface  smooth;  eyes  little  prominent,  rotundato-obtuae 
cephalo-laterad,  gently  arcuate  laterad,  the  greatest  width  of  the 

eyes  contained  about  one  and  one-half  times  in  their 
length;  antennae  simple.  Pronotmn  elongate  rectangu- 
late,  the  greatest  (supra-coxal)  width  contained  two  and 
one-half  times  in  the  greatest  length;  cephalic  maigin 
well  arcuate,  slightly  flattened  mesad,  cephalo-Iateral 
angles  well  rounded;  lateral  margins  cephalad  of  the  coxal 
insertion  subequal  to  the  supra-coxal  width,  caudad  of 
the  same  distinctly  but  not  greatly  narrowed,  caudal 
margin  arcuate  laterad,  truncate  mesad;  disk  of  the  pro- 
notum  with  the  faintest  possible  medio-longitudinal  sulcus  cephalad, 
an  equally  faint  median  carina  near  the  caudal  extremity;  transverse 
sulcus  at  the  cephalic  third,  strongly  U-shaped,  the  arms  of  the  sulca^ 
tion  slightly  sinuate  and  slightly  converging  cephalad;  margins  entire. 
Tegmina  with  the  greatest  length  about  two  and  one-half  times  that  of 
the  pronotum,  slightly  surpassing  the  apex  of  the  abdomen,  apex  nar- 
rowly rotimdate.  Wings  with  the  costal  margin  nearly  straight,  apex 
rotundato-rectangulate.  Supra-anal  plate  transverse 
trigonal,  angle  broadly  obtuse,  median  carina  present;  cerci 
depressed,  sublamellate,  siu:passing  the  subgenital  plate, 
apex  missing,  proximal  joints  broader  than  long;  subgeni- 
tal plate  broad,  proximad,  lateral  maigins  strongly  converg- 
ing caudad,  caudal  margin  very  narrow,  truncate,  styles 
very  short,  free.  Cephalic  coxro  equal  in  length  to  about 
three-fifths  of  the  pronotal  length,  unarmed  on  the  mai^ins ; 
cephalic  femora  equal  to  foiu>fif ths  of  the  pronotal  length, 
moderately  compressed,  dorsal  margin  subarcuate  prox- 
imad, straight  distad,  ventro-lateral  margin  with  five 
spines,  decreasing  in  length  distad,  the  distal  one  on  the 
genicular  lobe,  ventro-intemal  margin  with  13  spines, 
more  or  less  alternating  in  length,  discoidal  spines  4  in 
number;  cephalic  tibiae  (without  apical  claw)  about  two-thirds  the 
length  of  the  femora,  external  margin  armed  with  10  to  11  spines, 
internal  margin  armed  with  11  spines  increasing  in  length  distad; 
cephalic  metatarsi  equal  to  foiu'-fif ths  of  the  tibial  length,  remainder 
of  the  tarsi  very  slightly  shorter  than  the  metatarsi.  Median  limbff 
quite  short,  the  femora  not  more  than  three-fifths  of  the  pronotal 
length.  Caudal  limbs  longer  than  the  median  ones,  the  femora  but 
slightly  shorter  than  the  pronotum. 


FIQ.   4.— ga- 
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General  color  cinnamon;  eyes  seal  brown;  antenna  ochraceous; 
pronotum  clouded  with  chocolate  and  with  a  fibie  medio-longitudinal 
line  of  the  same.  Prostemimi  seal  brown  mesad  for  the  greater 
portion  of  its  length.  Tegmina  and  wings  very  faintly  infumatOj  the 
veins  lined  with  russet  and  prout's  brown. 

Meamrements. 

vnn. 

Length  of  body 27. 0 

Length  of  pronotum 7-0 

Greatest  width  of  pronotum 2. 8 

Length  of  tegmen 19. 2 

Length  of  cephalic  femur 5. 2 

The  type  is  unique. 

Genus  HAPALOMANTIS  St&l. 

HAPALOMAims  RHOXffBOCmR  (Werner). 

1908.  Entella  rhomhochir  Werner,  Ber.  Senck.  Naturf.  Ges.,  p.  48,  pi.  3,  fig.  6. 
[No  locality.] 

Eoanda,  Angola.     One  female. 

This  specimen  agrees  with  individuals  from  Kamerun. 

Genus  STENOPYGA  Karsch. 

STENOPTGA  EXTBRA  Kanch. 

1892.  Stenopyga  extera  Karsch,  £nt.  Nach.,  vol.  18,  p.  146.    [Barombi  station  on 
Elephant  Lake,  Kamerun.] 

Mount  Coflfee,  Liberia.    March,  1897.     (R.  P.  Currie.)     One  male. 

This  specimen  is  inseparable  from  a  Kamerun  individual.  The 
range  of  this  species  is  by  this  record  continued  northward  along 
the  coast,  as  the  Gold  Coast  was  the  previous  northern  point  for 
the  form. 

Genus  TENODERA  Burmeistep. 

TBNODBRA  SUPBSSTITIOSA  (FAbridaa). 

1781.  [Mantia]  supentiHoaa  Fabrichts,  Spec.  Ins.,  vol.  1,  p.  348.    [iBquinoctial 
Africa.] 

Loanda,  Angola.     (H.  Chatelain.)    One  female. 
Luebo,  Kongo.     (D.  W.  Snyder.)    One  female. 
The  measurements  of  these  specimens  are  aa  follows : 


Loigthofbody 

Greatest  wldtn  of  head 

Length  of  pioaotum 

Oieatest  width  of  pronotum. 

Length  of  tfl«nien 

Oreetest  width  of  tegmen . . . 

Length  of  cephalic  femur 

Length  of  caudal  femur 


Lnebo. 


Loando. 


Jim, 

Mm. 

92.0 

95.0 

7.0 

8.0 

87.0 

89.0 

5.5 

5.6 

6L0 

63+ 

8.6 

9.6 

21.0 

22.0 

83.6 

34.5 

The  previous  exact  West  African  records  for  this  species  are  Mukin- 
bunga,  Lower  Kongo,  Bibunde  and  Mapanja,  Kamenm  (Sjdetedt) 
and  Bissau  y  Portuguese  Guinea  (Griffini). 
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Genus  POLYSPILOTA  Burmeister. 

POLYSPILOTA  VALIDISSIMA  OenCaecker. 

1883.  Polyap[%lota]  validissma  Gebstabckeb,  Mitth.  Naturw.  Yer.  Neu-Vor- 
pomm.,  vol.  14,  p.  89.    [Abuiiy  Grold  Coast.] 

Mount  CJoffee,  Liberia.     (G.  P.  GoU,)     One  male. 

Clay  Ashland,  Liberia.     (Mrs.  J.  E.  D.  Sharp.)     One  female. 

The  specimens  of  this  striking  species  agree  well  with  the  origLaal 
description  and  vaiy  in  dimensions  but  a  millimeter  or  so  from  the 
type  measurements.  The  range  of  the  species  is  extended  north- 
westward from  the  Gold  Cbast  by  these  records,  while  the  most 
southern  point  from  which  the  species  is  known  is  the  Gaboon 
country  (Westwood). 

The  female  specimen  shows  that  there  is  some  variation  in  the 
coloring  of  the  internal  face  of  the  cephalic  coxsb,  these  parts  being 
dark  brown  as  in  the  male,  while  in  the  type  female  they  were 
described  as  blackish. 

POLYSPILOTA  CALABARICA  Westwood. 

1889.  Polyspilota  ax2a&anca  Westwood,  Rev.  Mantid.,  p.  35,  pi.  11,  fig.  2.    [Old 
Calabar.] 

Mount  CJoffee,  Liberia.     (G.  P.  Goll.)     One  male. 

This  individual  agrees  quite  well  with  the  original  description  and 
figure  except  that  the  transverse  costal  tegminal  bars  are  more 
regularly  spaced,  much  as  in  males  of  P.  validissima.  The  size  is 
slightly  less  than  that  of  the  type,  but  this  is  apparently  nothing 
more  than  individual  variation. 

It  is  quite  difficult  to  imderstand  why  Werner*  synonymized 
Miomantis  armicoUia  Karsch  with  this  species.  One  of  the  characters 
of  this  species,  mentioned  by  the  original  describer,  is  the  unarmed 
condition  of  the  basal  portion  of  the  pronotum,  while  armicoUia,  based 
on  the  same  sex  (male)  as  calaharica,  has  the  margins  of  the  shaft 
with  strong  teeth.  The  range  of  calabarica  is  considerably  extended 
to  the  northwest  by  the  Mount  Coffee  record,  the  southern  limit  as 
far  as  at  present  known  being  the  Kamerun. 

POLYSPILOTA  VARIBGATA  (Olivier). 

1792.  Mantis  variegata  Olivier,  Encycl.  Meth.,  Ins.,  vol.  7,  p.  638.    [Angola.] 

Moimt  CJoffee,  Ldberia;  February-April,  1897,  and  1897  without 
month.  (R.  P.  Currie  and  G.  P.  GoU.)  Six  males,  fifteen  females, 
one  immature  male. 

Luebo,  Kongo.     (D.  W.  Snyder.)    One  male,  three  females. 

Of  the  Mount  Coffee  series  of  this  widespread  and  polymorphic 
species  four  males  belong  to  the  color  form  pustulaia,  two  males  and 

1  Ber.  Senck.  Naturf.  Oes.,  1908,  p.  36. 
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eleven  females  to  the  form  striaia,  and  four  females  to  the  form  viridia} 
Of  the  Luebo  specimens  the  male  belongs  to  the  pustulaia  form  and 
the  three  females  to  the  striata  type. 

As  measurements  of  the  above  series  may  prove  of  service  in 
studying  the  amount  of  geographic  and  individual  variation  in  size 
in  this  species,  I  append  a  table  of  the  dimensions. 


» 

Length 
of  body. 

Width 
of  head. 

Length 
ofpro- 
notiim. 

QrPAtest 

width  of 

prono- 

tum. 

Length 
of  teg- 
men. 

Length 

cephalic 
femur. 

MALES. 

March.  1897.    Form  striata 

ntn. 

mm. 
7.0 
6.8 
7.0 
6.8 
7.0 
7.0 

fnm. 
17.6 
16.5 
18.0 
16.5 
17.8 
17.5 

mm. 
5.0 
4.5 
5.0 
4.5 
4.5 
4.6 

Mtn. 
44.5 
42.6 
42.0 
39.0 
42.0 
43.0 

iiifli. 
13.2 

1897.    Form  puMtUata 

12.2 

April,  1887,    Form  push^ata 

58 

13.0 

11.2 

No  date.    Form  pustiilata 

12.2 

No  date.    Form  striata 

1^ 

.......... 

• 

Average  of  above  series  of  this  sex. . . 

58 

6.9 

17.3 

4.6 

42.1 

12.3 

rZMALKS. 

liarch,  1887.    Form  viridis  Werner 

April,  1897.    Form  »<ridi»  Werner 

Iw7.    Form  striata 

63 

61 
58 
59 
63 
57 
59 
64 
63 
63 
62 
63 
61 

8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.5 
8.3 
8.3 
8.3 
8.3 
8.2 
8.3 
8.0 

19.5 
19.5 
19.6 
19.2 
20.8 
19.0 
19.5 
20.5 
20.8 
20.0 
19.5 
19.7 
19.5 
20.0 
19.2 

6.0 
6.0 
6.0 
6.6 
6.2 
6.0 
6.8 
6.6 
6.2 
6.0 
6.1 
6.0 
6.0 
6.7 
6.0 

47.0 
47.0 
46.0 
48.0 
49.0 
47.0 
43.0 
52.0 
49.0 
60.0 
49.0 
48.0 
49.0 
50.0 
46.8 

15.0 
14.6 
16.0 

Do 

15.0 

Do 

10.0 

April.  1897.    Form  rirufw 

14.5 

March.  1897.    Form  «(riaXa 

14.8 

Anril.  1897.    Form  striata 

16.5 

Do 

16.0 

April.  1897.    Form  viridis 

16.0 

Febmarv.  1897.    Form  striata 

15.2 

April.  1H)7.    Form  striata 

15.0 

Do 

14.5 

No  date.    Form  striata 

16.0 

Do 

16.2 

Average  of  above  series  of  this  sex. . . 

6L2 

8.3 

19.7 

6.1 

48.0 

16.2 

Genus    SPHODROMANTIS  StAl. 
SPHODROMANTIS  LINEOLA  (Bnxmditer). 

1838.  M[antis  (Stagmatoptera)]  lineola  Burmeistsb,  Handb.  d.  Entom.,  vol.  2, 
Abth.  2,  pt.  1,  p.  537.    [Sierra  Leone.] 

Mount  Coffee,  Liberia.  April,  1897,  and  1897.  (R.  P.  Currie  and 
G.  P.  Groll.)     Four  males,  five  females,  two  immature  females. 

Luebo,  Kongo.  (D.  W.  Snyder.)  Two  females,  one  immature 
female. 

Loanda,  Angola.     (H.  Chatelain.)     Two  females. 

My  study  of  this  and  other  material  causes  me  to  indorse  Werner's 
treatment  of  gastrica  Gerstaecker,  hicarinata  Saussure,  Jcersteni  St4I, 
and  Christina  Kirby  aa  synonyms  of  this  species.'  Regarding  rudolfx, 
however,  I  must  differ,  as  it  appears  to  represent  a  southern  form  of 
the  hioculata  type.* 

As  the  greater  portion  of  the  above  series  has  been  in  alcohol,  we 
can  not  give  any  notes  on  color  variation. 

1  See  Werner,  Ber.  Seock.  Naturf.  Oes.,  1906,  p.  38. 

>  Ber.  Senck.  Nstorf.  Oes.,  1006,  pp.  33-34. 

•  See  Rehn,  Proc.  Acad.  Nat.  8d.  PhJla.,  1911,  p.  322. 
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Genus  HOPLOCORYPHA  St&l. 

HOPLOCORTPHA  PERPLEXA,  new  specfM. 

Type.—Femsle ;  Luebo,  Kongo.  (D.  W.  Snyder.)  [Cat.  No.  14604, 
U.S.N.M.] 

A  member  of  the  macra-^dleata  group,  but  readily  separable  on 
account  of  the  more  elongate  pronotum,  which  has  the  lateral  carinse 
of  the  caudal  half  of  the  same  irregularly  imdulate,  and  by  the  much 
slenderer  cephalic  limbs. 

Size  rather  large  (for  the  genus);  form  considerably  elongate; 
surface  rugoso-tuberculate.  Head  transverse,  the  greatest  depth 
contained  nearly  one  and  one-half  times  in  the  greatest  width; 
occipital  line  truncate  between  the  juxta-ocular  sulci;  juxtarocular 
l#bes  rather  low,  obtuse,  not  deplanate;  ocelli  very  small,  placed  in 

an  arcuate  line;  facial  shield  with  the  greatest  depth 
contained  one  and  one-half  times  in  the  greatest 
width,  dorsal  margin  slightly  arcuate,  ventral  mar- 
gin subarcuate  emarginate  with  a  slight  median  in- 
dentation, lateral  margins  moderately  conver^ng 
dorsad,    dorso-lateral   angles   rect-obtuse,   ventro- 
lateral angles  slightly  acute;  eyes  prominent,  ovoid 
when  seen  from  the  side;  antennaB  very  delicate,  fili- 
form, their  length  but  little  greater  than  the  greatest 
width  of  the  head.     Pronotimi  with  the  greatest 
(suprsrcoxal)  width  contained  about  six  and  one- 
half  times  in  the  length  of  same,  the  width  at  the 
caudal  margin  but  slightly  less  than  the  supra- 
coxal  width;  collar  distinctly  narrower  than  the 
shaft,  the  average  width  of  the  former  slightly  less 
than  a  third  the  length  of  the  same;  cephalic  mar- 
gin strongly  arcuate,  slightly  flattened  mesad,  lateral  margins  of  shaft 
parallel,  straight  to  near  the  supra-coxal  region  where  the  margins 
expand  moderately  to  the  obtuse-angulate  lobes,  narrowing  caudad  of 
the  same,  and  subparallel  on  the  entire  shaft,  although  very  slightly 
but  regularly  expanding  caudad,  entire  lateral  margins  denticulate; 
median  carina  marked  more  or  less  distinctly  over  the  entire  pronotal 
length;  transverse  sulcus  truncate,  placed  very  slightly  in  advance  of 
the  greatest  pronotal  width;  siu^ace  more  or  less  distinctly  imdulato- 
lineate  rugoso-tuberculate,  the  false  lateral  carina  markedly  crenulato- 
undulate;  distinct  usually  paired  tubercles  placed  along  the  median 
*na  and  a  semielliptical  line  of  tubercles  placed  caudad  on  the 
Abdominal  segments  with  the  medio-dorsal  lobe  distinct, 
J  on  the  second  segment;  supra-anal  plate  large,  subquadrate, 
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slightly  tectate,  caudal  margin  bisarcuato-truncate,  lateral  angles 
broadly  rounded ;  cerci  slightly  exceeding  the  supra^anal  plate  in 
length,  robust,  moniliform;  subgenital  plate  strongly  compressed 
distad.  limbs  very  slender.  Cephalic  coxaB  slightly  shorter  than 
half  of  the  pronotal  length,  of  the  structure  found  in  the  other  species 
of  the  genus,  the  margins  very  finely  denticulate,  the  slenderest  por- 
tion at  the  distal  third,  internal  distal  lobe  strongly  developed, 
rounded:  cephalic  femora  equal  in  length  to  about  two-thirds  that 
of  the  pronotum,  very  slender,  tapering  regularly  from  the  proximal 
section,  hardly  compressed;  external  margin  with  five  spines,  one  of 
which  is  very  small  and  placed  on  the  genicular  lobe,  internal  margin 
with  eleven  ^  to  twelve  spines  of  alternating  size  except  distad,  where 
from  three  to  four  small  spines  intervene  between  the  terminal  large 
spine  and  the  one  preceding  it;  discoidal  spines  three  in  number,  the 
second  very  long  and  surpassing  in  size  the  apical  tibial  claw:  cephalic 
tibiffi  slightly  less  than  a  fourth  the  length  of  the  femora,  moderately 
compressed,  armed  on  the  external  margin  with  four  spines  on  the 
distal  half,  unarmed  proximad;  internal  margin  with  eight  to  ten 
spines;  cephalic  tarsi  not  exceeding  the  tibias  in  length,  the  metatarsi 
comprising  more  than  half  of  the  tarsal  length.  Median  and  caudal 
limb^  very  slender  and  elongate;  tibiae  slightly  longer  than  (caudal) 
or  subequal  to  (median)  the  femora;  median  metatarsi  slightly  less 
than  two-thirds  of  the  length  of  the  median  tarsi;  caudal  metatarsi 
about  three-fourths  of  the  entire  tarsal  length. 

General  colors  mottled  raw  umber  and  seal  brown.  Prostemum 
almost  uniform  broccoli  brown,  slightly  roseate  caudad  of  the  inser- 
tion of  the  cephalic  limbs.  Cephalic  coxse  with  their  internal  faces 
nearly  uniform  broccoli  brown,  external  margin  beaded  with  seal 
brown;  cephalic  femora  with  the  ventral  and  part  of  the  internal  face 
solid  seal  brown.  Supra-anal  plate  and  cerci  wood  brown.  Median 
and  caudal  tibiae  obscurely  biannulate  with  wood  brown  proximad. 

MeasureTnents. 

mm, 

LengUi  of  body 60.0 

Length  of  pronotum 24. 5 

Greatest  wid th  of  pronotum 3.6 

Length  of  cephalic  femur 16. 5 

Length  of  median  femur 16. 5 

Length  of  caudal  femur 19. 0 

An  imperfect  paratypic  specimen  has  also  been  examined.  It  is 
considerably  smaller  than  the  type  and,  having  lost  the  apex  of  its 
abdomen,  the  sex  can  not  be  ascertained.  No  point  of  difference 
from  the  type  can  be  found. 

1  This  sppean  to  be  abnonnal  and  due  to  fa^fnry  to  oertatn  apiius. 


462  PBOCEEDlsaS  OF  THE  NATIONAL  MUSEUM.  vol.  42. 

HOPIOCORYPHA  BOVIPORMIS.  dsv  ipaclsB. 

Type.—iSaie;  St.  Paul  de  Loanda,  Angola.  [Cat.  No.  14605, 
U.S.N.M.] 

Allied  to  H.  ioromensis  Brancaik  from  Zambesia  and  H.  bispina 
Saussure  and  Zehntner  from  Madagascar,  differing  from  both  in  the 
extremely  slender  form  of  the  pronotum  and  the  spinif  (Hm  character 
of  the  juzta-ocular  lobes.  From  bispina  it  also  appears  to  differ  in 
the  smaller  size. 

Size  rather  small;  form  elongate;  smface  closely  and  finely  tuber- 
culate.     Head  with  the  greatest  depth  contained  one  and  one-half 
times  in  the  greatest  wddth;  occipital  outline  truncate  between  the 
juxta-ocular  sulci,  juxta-ocular  lobes  rectangu- 
late  with  the  apices  acute,  mammiform,  diverg- 
ing, the  lobes  very  slightly   depressed;    ocelli 
rather  small,  placed  in  an  arcuate  line;  facial 
shield  strongly  transverse,  dorsal  margin  trun- 
cate mesad,  obliquely  arcuato-emarginate  lat- 
erad,  ventral  margin  slightly  arcuato-emai^- 
nate,  lateral  portions  very  narrow;  antennnt 
slightly  shorter  than  half  of  the  pronotal  length, 
simple ;  eyes  very  prominent,  subglobose,  ovoid 
in  form  when  seen  from  the  side.    Pronotum 
slender,  elongate,  the  greatest  (supra-coxal) 
width  contained  nearly  six  times  in  the  length; 
collar  markedly  ta[>ering  cephalad  from  the 
supra-coxal  angles  to  the  middle  of  the  collar, 
thence   subequal    cephalad    to    the    strongly 
rounded  cephalic  extremity,  supra-coxal  angles 
very  slight  but  distinct;  shaft  slightly  tapering 
caudad  to  the  caudal  third,  thence  subequal  to 
no.  6,-Hon.ocoBTrai  bovi-    the  truncate  caudal  margin ;  lateral  mai^;ins  of 
rontas.  dorsu,  odtuhe  or    ^]^q  whole  pronotum  denticulate,  a  slight  but 
^"'  distinct    median   scarina    present   throughout 

the  pronotal  length,  transverse  sulcus  U  shaped,  not  severing  the 
median  carina;  paired  supplementary  carinte  on  the  shaft  dia- 
tinctly  concavo-arcuate,  closely  and  finely  tuberculate,  the  tuber- 
culations  of  the  other  (more  lateral)  portions  of  the  shaft  and  of  the 
collar  arranged  in  linear  fashion.  Abdomen  without  marked  medio- 
dorsal  lobes  on  the  caudal  margin  of  the  segments;  supra-anal 
plate  with  the  proximal  width  slightly  greater  than  the  length, 
lateral  margins  arcuato-convergent  caudad,  apical  margin  hisarcuate; 
cerci  but  slightly  surpassing  the  supra-anal  plate,  deplanate,  modei^ 
ately  broad,  apex  acute;  subgenital  plate  with  the  distal  half  of  the 
lateral  margins  converging  distad,  the  apical  extremity  very  narrow, 
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the  very  brief  tuberculiform  styles  subcontiguous  at  their  bases. 
Limbs  of  the  slender  t3rpe  found  in  all  of  the  species  of  the  genus. 
Cephalic  coxie  about  half  of  the  pronotal  length,  margins  finely  den- 
ticulate; cephalic  femora  about  two-thirds  the  length  of  the  prono- 
tum,  the  distal  extremity  considerably  curved  dorsad,  external  map- 
gin  armed  with  five  spines,  of  which  the  distal  one  is  on  the  genicu- 
lar lobe  and  very  rudimentaxy  in  character;  internal  margin  with 
twelve  spines,  alternating  in  size,  except  that  the  distal  large  spine 
is  preceded  by  three  small  ones;  discoidal  spines  three  in  number' 
the  second  slightly  exceeding  the  apical  tarsal  claw  in  length ;  cepha- 
lic tibisB  (without  apical  claw)  very  slightly  more  than  a  fourth  of 
the  femoral  length;  external  margin  armed  on  the  distal  half  with 
four  spines;  internal  margin  with  nine  spines;  cephalic  tarsi  hardly 
longer  than  the  tibiae;  metatarsus  comprising  two-thirds  of  the  entire 
tarsal  length.  Median  and  cephalic  limbs  very  slender,  the  median 
femora  about  three-fourths  of  the  length  of  the  caudal  femora; 
median  and  caudal  tibiae  slightly  shorter  than  their  respective  femora; 
caudal  metatarsi  comprising  about  three-fourths  of  the  entire  tarsal 
length. 

General  colors  prout's  brown  and  ecru  drab,  one  lined  and  washed 
over  the  other.  Head  with  the  face  and  the  proximo-cephalic  por- 
tion of  the  eyes  prout's  brown  finely  punctulate  with  olive,  remain- 
der of  eyes  clear  tawny-olive;  facial  shield  and  region  immediately 
ventrad  of  the  insertion  of  the  antennae  nearly  clear  wood  brown. 
Pronotum  with  a  medio-longitudinal  bar  of  ecru  drab,  slightly  ex- 
panded in  the  supra-coxal  region  and  regularly  expanding  caudad 
on  the  caudal  half  of  the  shaft,  lateral  portions  of  the  shaft  weakly 
barred  in  a  similar  direction  with  the  same  color.  Mesonotum  and 
metanotum  with  paired  lateral  lines  of  prout's  brown,  laterad  of 
which  the  color  is  ecru  drab.  Abdomen  with  a  distinct  medio- 
longitudinal  bar  of  prout's  brown.  Limbs  of  the  general  colors 
clouded  with  tawny-olive;  dark  punctulations  and  internal  longi- 
tudinal bars  decided  on  the  cephalic  femora. 

Measurements. 

Female 

(paw- 
type). 


fiifit* 

Length  of  body 27.0  38.6 

Length  of  pronotum 11. 2  13. 5 

Greatest  iindth  of  pronotum 1.9  2.3 

Length  of  oepb^la femur 7.7  10.0 

Length  of  median  femur 9. 0  10. 0 

Length  of  caudal  femur 10.7  12.0 

g  ■     ■  .  ,  — __. 

I  have  before  me  a  female  paratype,  which  fully  agrees  with  the 
type  in  all  important  characters,  allowing,  of  course,  for  sexual  differ- 
entiation in  proportions.    A  few  notes,  however,  nuiy  not  be  amiss- 
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Form  less  elongate  than  in  the  male.  Ocelli  very  small;  facial 
shield  with  median  tnmcate  portion  of  the  dorsal  margin  broader 
than  in  the  male.  Pronotum^with  the  proportions  the  same.  Abdo- 
men with  very  small  but  distinct  median  lobes  on  the  dorso-caudal 
margins  of  the  s^ments,  all  segments  multilineate;  supra-anal  plate 
similar  to  that  of  the  male  in  form  but  more  tectate. 

Color  more  imiform  prout's  brown,  washed  with  ashy  brown  ceph- 
alad,  with  almost  no  clear  ecru  drab  areas;  pronotum  without  any 
portions  of  clear  prout's  brown;  cephalic  femora  without  dark  areas 
on  the  internal  faces;  abdomen  nearly  uniform  prout's  brown. 

Genus  CALIDOMANTIS  Rehn. 

CALnX>BCAlVTIS  HOSIA,i  new  tpedef. 

Type. — Female ;  Luebo,  Kongo.  (D.  W.  Snyder.)  [Cat.  No.  1 4606, 
U.S.N.M]. 

Allied  to  0.  hiUtneri  Giglio-Tos,'  from  western,  central,  and  southern 
Africa,  but  differing  in  the  rotundato-subconoid  eyes  and  the  shorter 
tegmina  and  wings.  It  is  also  related  to  minuta  Giglio-Tos,  from  the 
Cape  of  Gk)od  Hope,  but  it  can  readily  be  separated  by  the  greater 
size  of  the  body  and  the  granulate  pronotum. 

Size  rather  small;  form  moderately  elongate.  Head  laige,  the 
greatest  width  nearly  twice  the  greatest  width  of  the  pronotum,  the 
greatest  depth  of  the  head  contained  one  and  one-half  times  in  the 
greatest  width  of  the  san^e ;  occipital  outline  arcuato-tnmcate  between 
the  juxta-ocular  sulci,  the  portion  between  the  sulci  and  the  eyes 
distinctly  arcuate  declivent;  ocelli  small,  placed  in  an  arcuate  line; 
facial  shield  strongly  transverse,  the  greatest  depth  contained  over 
three  times  in  the  width,  dorsal  margin  narrowly  truncate  mesad, 
moderately  arcuato-emarginate  laterad,  lateral  margins  arcuate,  ven- 
tral margin  subtruncate;  antennae  simple,  equal  to  four-fifths  the 
length  of  the  pronotum;  eyes  moderately  prominent,  broadly  rotun- 
dato-rectangulate  dorso-laterad  when  vie^^ed  from  the  front,  the 
angle  equally  roimded  when  seen  from  above.  Pronotum  with  the 
greatest  (supra-coxal)  width  contained  about  three  and  one-half  times 
in  the  length  of  the  same,  the  collar  much  broader  than  the  shaft 
and  but  little  narrower  than  the  supra-coxal  expansion ;  cephalic  mar- 
gin strongly  rounded  with  a  slight  median  truncation,  lateral  mar- 
gins of  collar  subparallel,  gently  expanding  to  the  arcuate  but  not 
strongly  marked  supra-coxal  lobes;  shaft  moderately  and  broadly 
narrowed,  slightly  expanding  cephalad  and  caudad;  caudal  margin 
broadly  truncate  mesad,  strongly  arcuate  laterad,  entire  lateral  mar- 
gins denticulate;  a  medio-longitudinal  sulcus  present- for  a  distance 

1  'OvM— signifying  piout,  devout. 

t  Bull.  Soc  Ent.  Ital.,  vol.  41, 1011,  p.  181. 
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cephalad  and  caudad  of  the  transyerse  sulcus,  which  latter  is  well 
impreesed;  collar  with  a  fairly  complete  elliptical  carinate  figure, 
which  touches  the  transverse  sulcus  caudad;  surface  of  the  emtire 
pronotum  acute  tuberculate.    T^mina  slightly  more  than  one  and 
one-third  times  the  length  of  the  pronotum,  elongate-ovate,  subhya- 
line  proximad  in  the  sutural  section,  remainder  opaque ;  costal  margin 
broadly  arcuate,  slightly  flattened  mesad,  sutural  margin  moderately 
arcuate,  apex  rotundato-rectangulate;  costal  veins  numerous,  etigma 
small,  linear,  placed  slightly  proximad  of  the  middle.    Wings  about 
equal  in  length  to  the  combined  len^h  of  the  head  and  pronotum, 
opaque;  costal  margin  straight  in  the  proximal  two-thirds,  strongly 
arcuate  in  the  distal  third,  the  immediate  apex  rounded    acute- 
angulate,  sinus  distinct  and  mod- 
erately deep.     Apex  of    abdomen 
missing.    CephaUc  coxee  distinctly 
compressed;  dorsal  mai^in  with  5' 
to  6  teeth,  between  which  are  in- 
tercalated one  or  more  smaller  den- 
ticles ;  ventral  face  thickly  denticu- 
late, the  denticulatioQS  adpressed; 
external  margins  finely  denticulate; 
internal  face  of  the  coxse  with  a  few 
tubercles:  cephalic  femora  slightly 
shorter  than  the    pronotum,   the 
greatest  depth  of  the  femora  con- 
tained four  times  in  the  length  of 
the  same;   dorsal  femoral  mai^in 
straight,  finely   crenulato-denticu- 
late ;  external  mai^  with  5  spines, 
of  which  the  distal  is  very  small 
and  placed  on  the  genicular  lobe; 
internal  margin  with  14  spines,  the 

distal  one  on  the  genicular  lobe  and  "*  7.-Ciui»ww™^a««^^^D<«««. ™w oi 
the  formulas  reading  proximad  being 

iliililililtli;  discoidal  spines  4  in  number:  cephalic  tibite,  exclu- 
sive of  apical  claw,  sUghtly  leas  than  half  of  the  femoral  length, 
armed  on  the  external  margin  with  7  spines  placed  on  the  median 
and  distal  portions,  internal  margins  with  11  spmes  increasing 
in  size  distad:  cephalic  tarsi  sUghtly  longer  than  the  tibiffi,  exclu- 
sive of  ctaw,  the  metatarsi  sUghtly  more  than  half  of  the  entire 
tarsal  length.  Median  and  caudal  limbs  moderately  slender;  median 
femora  nearly  three-fourths  the  length  of  the  pronotum;  median 
tibice  slightly  shorter  than  the  femora;  caudal  femora  but  slightly 
shorter  than  the  pronotum ;  caudal  tibite  slightly  exceeding  the  femora 
in  length. 

20441°— ProcN.M.ToL42— 12 80 
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General  color  wax  yellow,  becoming  gamboge  yellow  on  the  teg- 
mina  and  wings,  head  inclined  toward  buff;  eyes  clay  color;  cephalic 
coxse  non-maculate;  cephalic  femora  with  three  points  of  seal  brown 
on  the  internal  face,  one  decidedly  proximal,  one  larger  one  imme- 
diately distad  of  the  unguinal  groove  and  one  smaller  one  imme- 
diately proximad  of  the  same,  larger  spines  on  the  internal  margin 
of  the  caudal  femora  lined  on  the  internal  margin  and  spotted  at  the 
internal  base  with  seal  brown^  all  the  femoral  and  tibial  spines  tipped 
more  or  less  broadly  with  the  same  color. 

Measurements. 

WW. 

Length  of  body  (incomplete  as  apex  of  abdomen  is  missing) 25.0 

Length  of  pronotum 11. 0 

Greatest  width  of  pronotum 2. 8 

Length  of  tegmen 13.8 

Greatest  width  of  tegmen 5. 0 

Length  of  cephalic  femur 9. 5 

Length  of  median  femur ! 8. 0 

Length  of  caudal  femur 10. 0 

The  type  of  this  species  is  unique. 

Siil>feiiiily  ORKOBOTRIN-^affi. 

Genus  PANUHGICA  Karsch. 

PANUROICA  UBBRIANA,  nsw  ^pedei. 

Type.—UhLe;  Mount  Coffee,  Liberia.  (G.  P.  Goll.)  [Cat  No.  14607, 
U.S.N.M.] 

Differing  from  P.  duplex  Karsch  as  figured  by  Werner  *  in  having 
the  cephaUc  spine  shorter,  the  pronotum  more  elongate  and  decidedly 
obUque  truncate  lateral  instead  of  subrectangulate  and  in  the  differ* 
ent  shape  of  the  lateral  pronotal  margin  when  seen  from  the  side. 

Size  medium;  form  as  usual  in  this  genus.  Head  with  the  greatest 
depth  contained  one  and  two-fifths  times  in  the  greatest  width;  occip- 
ital line  with  the  portion  between  the  sulci  subtruncate,  juxtarocular 
lobes  low,  rotundato-rectangulate,  the*  angle  nearer  the  eye  than  the 
sulcus,  subtrigonal  when  viewed  from  the  side;  cephalic  spine  trigo- 
nal, depressed,  distal  portion  sUghtly  curved  dorsad,  when  viewed 
from  the  dorsum  the  apex  of  the  spine  not  surpassing  the  ocelli; 
oceUi  large,  subcontiguous,  placed  in  a  flattened  triangle;  facial 
shield  transverse,  the  greatest  depth  about  one  and  one-half  times 
in  the  greatest  width,  dorsal  margin  with  a  marked  median  arcuate 
emargination,  which  is  flanked  laterad  by  low  trigonal  tubercles,  the 
margin  obliquely  decUvent  laterad,  ventral  margin  broadly  concave, 
lateral  margins  parallel,  straight,  surface  of  plate  impressed  with  a 
pair  of  lateral  carinsB  converging  ventrad ;  clypeus  subproduced  dorso- 

>  Ber.  Senck.  Naturt  Ges.,  1906,  pi.  3,  figs.  4a,  46. 
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mesad;  anteims  reaching  nearly  to  the  middle  of  the  tegmina, 
moniliform;  eyes  strongly  inflated,  ovato-globose,  the  dorsal  outline, 
when  viewed  from  the  lateral  aspect,  slightly  oblique  depressed. 
Pronotum  of  the  usual  type  found  in  the  genus,  the  area  of  greatest 
expansion  contained  about  one  and  one-fifth  times  in  the  length; 
cephalic  portion  of  margins  narrowly  rounded,  thence  laterad  obUque 
emarginato-truncate  to  the  portion  of  greatest  width,  caudad  of  this 
for  a  short  distance  truncate  and  slightly  convergent,  then  strongly 
arcuato-truncate  convergent  to  the  narrowest  portion,  the  caudal 
section  of  the  pronotum  with  the  margin  broadly  rounded, 
lateral  margins  serrulate;  transverse  sulcus  strongly 
marked,  placed  veiy  slightly  before  the  middle,  another 
transverse  impression  placed  slightly  caudad  of  the  por- 
tion of  least  width;  dorsal  outline  of  the  pronotum  triar- 
ciiate  when  seen  from  the  side,  the  central  portion  of  the  jiq.  8~pam. 
collar  strongly  compressed,  or  rather  pinched,  dorsad;  vboka.  ube- 
re-entrant  right  angle  of  the  lateral  margins  ventrad  of  the  |^  oimm 
supplementary  transverse  depression  decided.  Tegmina  <>'  fbono- 
veiy  ample,  nearly  three  and  one-half  times  the  com-  (xsT*"* 
bined  length  of  the  head  and  pronotum,  subhyaline; 
marginal  field  narrow,  distinctly  narrowed  in  the  distal  half;  apex  of 
tegmina  rotundato-angulate.  Wings  similar  in  texture  to  the  teg- 
mina and  with  their  apices  slightly  surpassing  those  of  the  same. 
Abdomen  with  the  proximal  segments  shallowly  rotundato-lobate 
laterad,  distal  segments  with  their  angles  moderately  acute-produced; 
supra-anal  plate  transverse,  distal  margin  triarcuate,  the  median 
arcuation  about  twice  as  wide  as  the  lateral  ones;  cerci  subfusiform, 
moderately  depressed,  strongly  hirsute;  subgenital  plate  deplanate, 
moderately  produced,  distal  margin  rotundato-truncate,  styles  very 

short.    Cephalic  coxad  subequal  to  the  length  of  the 

head  and  pronotum,  slightly  cpmpressed;  external  mar; 

gin  serrulate,  dorsal  margin  rather  sparsely  serrato- 

Fio.  9.~PA]n7iP  dentate,  usually  with  smaller  intercalated  semilations : 

f^l^^^^j,  cephalic  femora  slightly  longer  than  the  cox»,  strongly 

uinorRoifo-  compressed,  the  dorsal  portion    sublamellate ;  dorsal 

l^a.)*"  *^^   femoral  margin  arcuato-truncate;  ventro-lateral  margin 

with  five  spines,  four  large,  the  distal  one  small  and 
placed  on  the  genicular  lobe;  ventro-intemal  margin  armed  with  13 
spines  of  alternating  size,  the  distal  one  of  the  smaller  grade  and 
placed  on  the  genicular  lobe;  discoidal  spines  four  in  number: 
cephalic  tibi»  slightly  more  than  two-thirds  the  length  of  the 
femora,  considerably  arcuate  ventrad  in  the  distal  section;  armed 
on  the  external  margin  with  12  adpressed  spines,  increasing  in 
length  distad:  internal  margin  armed  with  11  spines,  increasing 
in  length  distad:  cephalic  tarsi  two-thirds  the  length  of  the  femora. 
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metatarsi  equal  to  half  of  the  entire  tarsal  length.  Median  and 
caudal  limbs  with  the  femora  lamellato-carinate  on  the  ventro-caudal 
margm,  this  developing  into  a  rotundato-trigonal  pregenicular  lobe; 
tibiffi  appreciably  constricted  before  the  apex. 

General  color  wood  brown  to  russet,  thickly  washed,  mottled  and 
pimctulate  with  munmiy  brown;  tegmina  and  wings  pale  clay  color, 
the  former  with  a  premedian  touch  of  mummy  brown,  caused  by 
infuscation  along  several  contiguous  veins,  and  a  sUght  touch  of  the 
same  at  the  distal  third,  the  latter  with  the  apices  edged  with  mummy 
brown.  Head  with  the  face  chiefly  russet,  the  occiput  and  two  more 
or  less  complete  transverse  hues,  one  at  the  level  of  the  ocelli,  the 
other  at  the  upper  Une  of  the  clypeus,  mummy  brown;  antennsB 
russet,  becoming  darker  distad;  eyes  clove  brown.  Pronotum  with 
the  cephalic  half  of  the  lateral  portions  pale,  munmiy  brown  punctu- 
late,  the  remaii^der  of  the  pronotum  darkened,  but  similarly  punc- 
tulate  and  clouded.  Limbs  more  or  less  distinctly  and  more  or  less 
completely  annulate  with  the  two  base  colors,  the  dark  areas  broader 
than  the  pale  areas,  the  latter  on  the  cephalic  Umbs  with  dark  punc* 
tulations;  internal  face  of  the  cephalic  coxae  and  femora  nearly  solid 
seal  brown^  the  dorsal  section  of  the  latter  with  fasciae  similar  to 
those  of  the  external  face,  the  smaller  spines  on  the  ventro-intemal 
margin  pale,  tipped  with  seal  brown. 

Measurements. 

911111. 

Length  of  body 23. 0 

Length  of  pronotum 6.0 

Greatest  width  of  pronotum 4. 6 

Length  of  tegmen 25. 5 

Length  of  cephalic  femur 8. 3 

Length  of  median  femur 6. 2 

Length  of  caudal  femur 7. 2 

•  The  type  of  this  species  is  unique. 

PAirOROICA  FRATERCULA*  new  tpeclM. 

Typ^.— Male,  Mount  Coffee,  Liberia.  (G.  P.  Goll.)  [Cat.  No.  14608, 
U.S.N.M.] 

Allied  to  the  preceding  species  but  differing  in  the  smaller  size, 
the  much  less  prominent  and  less  angulate  lateral  expansions  of  the 
pronotum  and  much  lower  dorsal  swellings  of  the  disk  of  the  same. 

Size  rather  small;  form  slenderer  than  in  the  preceding  species- 
Head  as  in  liheriana  except  for  the  following  points  of  difference: 
occipital  line  moderately  concave,  juxta-ocular  lobes  very  low, 
merely  rounded  bosses;  cephaUc  spine  narrower  and  more  spiniform. 
Pronotum  of  the  type  usual  in  this  genus  but  more  longitudinal  than 
in  liberiarui,  the  greatest  width  contained  one  and  two-fifths  times  in 
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the  length  of  the  same;  cephalic  portion  of  the  lateral  margins  less 
diverging;  oblique  subtruncate,  lateral  angles  very  blunt^  the  margins 
regularly  arcuate  mesad  thence  to  the  point  of  least  widths  lateral 
margins  finely  crenulate-serrulate ;  caudal  portion  of  the 
pronotum  with  broadly  rounded  margins  which  are  sub- 
truncate  mesad,  entire;  transverse  sulcus  well  impressed; 
caudal  transverse  depression  less  impressed  than  the  trans- 
verse sulcus  and  not  quite  as  evident  as  in  liberiana;  when 
viewed  from  the  side  the  dorsal  outline  is  lower  and  more  pia.  io.-pa- 
undulate  than  arcuate  as  in  liberiana,  central  portion  of      hubqxca 

VSATKKCT7* 

collar  similarly  compressed  but  less  decided;  rectangulate  u^  po*. 
section  of  lateral  margins  similar  to  liberiana.  Tegmina  "al  out- 
andwingsasinZ{&mana.  Abdominal  segments  non-lobate  ^'ot^ 
laterad;  supraanal  plate  transverse,  margin  slightly  con-  ow  rm. 
cave  over  the  cerci,  apex  rounded;  cerci  and  subgenital  ^^^'^ 
plate  much  as  ialiieriana.  Cephalic  limbs  much  as  in  the  preceding 
species,  but  more  slender;  femora  with  ventro-intemal  margin  armed 
with  thirteen  spines  usually  alternating  in  size;  tibisB  with  thirteen 

external  and  internal  spines.    Median  and  caudal  limbs 
similar  to  those  of  liberiana  but  the  pregenicular  femo- 
ral lobes  are  lower. 
Fig.  11.— panxtb-       Coloration  as  in  liberianxi  but  with  the  pronotum  less 
^  ^^S^L   °^^*tl®d  and  the  limbs  less  distinctly  annulate.    AntennsB 
orruNxorpBo*  seal  brown,  pronotum  washed  with  the  same  color,  teg- 
(xTT  °'  "^   mina  with  a  single  minute  spot  proximad  of  the  distal 

third  and  another  extremely  faint  one  slightly  proximad 
of  the  middle;  internal  face  of  the  cephalic  coxsb  and  femora  wood 
brown,  suffused  in  the  region  of  the  trochanter  with  seal  brown  and 
along  the  dorsal  mai^in  of  the  femora  with  a  continuation  of  the 
bands  of  the  external  face. 

MecauremtntB, 

Length  of  body 19.8 

Length  of  pronotum 5. 0 

Greatest  width  of  pronotum 3. 6 

Length  of  tegmen 22. 6 

Length  of  cephalic  femur 7. 6 

Length  of  median  femur 6. 0 

Length  of  caudal  femur 6. 6 

In  addition  to  the  type  we  have  before  us  a  paratypic  male,  which 
is  very  sUghtly  smaller  than  the  typical  individual  but  otherwise 
identical. 

The  presence  of  a  third  species  of  this  genus  at  Mount  Coffee  is 
indicated  by  an  additional  broken  specimen  (R.  P.  Cuirie,  1897), 
minus  head  and  most  of  the  limbs. 
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Genus  PSEUDOCREOBOTHA  Saussure. 

PSSUDOGRBOBOTRA  OCKLLATA  (Bcmnoli). 

1805.  Empu8a  ocellata  Beauvois,  Idb.  Rec.  Afr.  Amer.,  p.  110,  Orth.,  pi.  13, 
fig.  2.    ["Les  deserts  du  loyaiune  d'Owsure.'^] 

Mount  Coffee,  Liberia.    April,  1897.     (R.  P.  Currie.)     One  female. 

Mount  Coffee,  Liberia.     (Mrs.  Sharp.)     One  male. 

Luebo,  Kongo.     (D.  W.  Snyder.)     One  male,  one  female. 

Kongo.     (J.  H.  Camp.)    One  female. 

The  measurements  of  these  specimens  are  as  follows: 


Locality. 


liount  Coffee,  male. . 

Luebo,  male 

Mount  Coffee,  female 

Luebo,  female 

Kongo,  female 


Length 
of  body. 


mill* 
22.6 
24.5 
27.5 

ao.6 

81.0 


Length 

of  prono- 

tum. 


mm. 
4.8 
6.6 
5.6 
6.3 
6.5 


Greatest 

width 

of  prono- 

UUXL 


4.8 
5.8 
5.5 
6.2 
6.5 


Length 
of  tog- 
men. 


28.5 
37.0 
25.0 
26.0 
26.5 


Length 
ofoe^ial- 
Jc  lemur. 


7.5 

8.5 

9.0 

10.0 

10.5 


The  Mount  Coffee  female  has  the  eye-spot  and  a  large  basal  spot 
on  the  axillary  field  of  the  wing  bright  brick  red. 


Genus  DANUHIA  St&l. 

DANUHIA  ANOOLBNSIS,  n«w  ^pedea. 

2V2>e.— Male;  Loanda,  Angola.  [Cat,  No.  14609,  U,S.N.M.] 
Differing  from  D.  tJmnbergi  Stil,  the  type  of  the  genus,  and  appar- 
ently from  the  other  known  forms  of  this  group  as  now  restricted, 
in  having  the  pronotum  shorter  and  more  robust  in  the  male  sex,  the 
length  of  the  same  being  considerably  less  than  half  that  of  the 
tegmina.  The  lateral  margins  of  the  pronotum  are  dentate  in  their 
entirety,  while  the  maculation  at  the  apex  of  the  internal  face  of  the 
cephalic  coxae  is  very  faint,  single,  and  transverse  in  character. 
Comparison  with  the  species  known  only  from  the  male  sex  is  quite 
unsatisfactory,  but  this  form  seems  very  distinct  from  the  three 
species  known  only  from  that  sex. 

Size  rather  lai^;  form  robust  for  the  male  sex  of  this  genus. 
Head  with  the  median  depth  contained  one  and  one-half  times  in 
the  greatest  width;  occipital  outline  arcuato-subangulate  concave 
between  the  juxta-ocular  sulci;  juxta-ocular  lobes  acute,  conical, 
directed  dorsad  or  in  the  line  of  the  axis  of  the  eyes,  thdr  height 
above  the  dorsal  portion  of  the  eyes  one-third  of  the  depth  of  the 
latter,  deplanate;  paired  supraocellar  median  tubercles  low,  rotun- 
dato-acute ;  ocelli  moderately  large,  placed  in  a  depressed  triangle; 
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facial  shield  strongly  traosverse,  the  general  form  arcuate  dorsad, 
dorsal    mai^in    narrowly    subtruncate   meaad,    arcuato-emaj-ginate 
lateradof  the  same,  ventral  matpn  moderately  arcuato-emarginate; 
eyes  prominent,  rounded,  when  viewed  from  the  side  seem  to  be 
pyriform-ovate;  antennae    missing.    Fronotum    with    the    greatest 
(suprarcozal)  width  contained  nearly  five  times  in  the  length  of  the 
same,  shaft  two  and  one-half  times  the  length  of  the  collar;  cephalic 
extremity  well  rounded,  margins  of  collar  gradually  tapering  from 
shortly  cephalad  of  the  supra-coxal  insertion  to  the  distal  extremity; 
supnipcoxal  lobes  but  little  expanded,  rounded;  shaft  aubequal  in 
width  for  a  distance  caudad  of  the  supracoxsl  lobes,  thence  slightly 
expanding  caudad  to  the  caudal  margin,  which  is 
truncate  meead  and  obUquely  arcuato-truncate  lat- 
erad ;  median  carina  present  on  the  whole  shaft  and 
the  greater  portion  of  the  collar,  placed  for  the  greater 
part  of  its  length  in  a  narrow  sulciform  depression; 
surface  of  shaft  sparsely  but  regularly  tuberculate, 
surface  of  collar  subdeplanate  meead,  a  deeply  im- 
pressed ovate  figure  facing  to  reach  the  much  shal- 
lower transverse  sulcus,  this  figure  strongly  outlined 
with  ma^inal  carinse  laterad  and  flanked  mesad  with 
three  to  four  distinct  tubercles  on  each  side  and 
some  scattered  smaller  median  ones;  lateral  margins 
of  the  whole  prouotum  dentato-spinose,  the  spines  of 
greatest  length  on  the  median  portion  of  the  shaft. 
Tegmina  and  wings  over  twice  the  length  of  the  pro- 
notum;  marginal  field  of  the  former  moderately  wide 
proximad,  gradually   narrowing   distad.    Abdomen 
with  the  apex  missing.    Cephalic  coxaa  two-thirds  the 
length  of  the  pronotum;  ventral  surface  sparsely  tu-     ^'°-  »a-~Diicn»u 
berculate,  ventro-iniemal  margin  serrato-denticulate;       DoM^''Tttw'M 
external  margin  serrulate;  dorsal  margin  with  the       ""  "^  »"^ 
distal  lamellation  forming  about  one-third  of  the  en-       ^^^  ""  "^ 
tire  length,  the  margin  of  the  same  with  eight  to  nine 
decided  denticulations,  the  doisal  margin  proximad  of  th^  lamella- 
tion arcuato-emarginate,  proximal  portion  of  the  same  mai^in  ser- 
rato-denticulate: cephalic  femora  slightly  exceeding  the  pronotal 
shaft  in  length,  very  slender,  dorsal  margin  nearly  straight  with  a 
blunt    subtiigonal    depressed   supra-genicular    projection;  ventro- 
extemal  margin  armed  with  five  spines,  one  very  small  and  genicu- 
lar in  position ;  ventro-intemal  margin  armed  with  fourteen  spines 
placed  in  the  following  fashion  (reading  from  the  distal  extremity) 
iliilililtlili,  the  distal  one  small,  genicular  and  well  separated  from 
(he  others ;  discoidal  spines  four  in  number:  cephalic  tibite  (exclusive 
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of  apical  claw)  about  two-fifths  of  the  femoral  length,  moderately 
compressed,  armed  on  the  external  margin  with  eight  spines  on  the 
median  and  distal  portions,  on  the  internal  margin  with  twelve 
spines,  increasing  m  length  distad:  cephalic  tarsi  somewhat  longer 
than  the  tibi»,  the  metatarsus  equal  to  half  of  the  tarsal  length. 
Median  and  cephalic  limbs  slender,  the  femora  and  tibisB  moderately 
compressed. 

General  color  cinnamon  becoming  mars  brown  on  the  tegmina; 
pronotum  mottled  rather  irregularly  with  olive,  the  larger  dorsal 
tubercles  and  the  marginal  denticulations  touched  with  the  same; 
region  of  the  tegminal  stigma  clouded  with  vandyke  brown;  wings 
very  strongly  infumate  (as  usual  in  the  genus) ;  proximal  abdominal 
segments  broadly  margined  dorso-caudad  with  shining  seal  brown; 
cephalic  coxsb  washed  at  the  proximal  extremity  of  the  internal  face, 
along  the  lamellate  ridge  and  around  the  insertion  with  seal  brown, 
distal  extremity  of  the  internal  face  with  the  usual  bar  very  weak 
seal  brown  and  transverse  in  position,  a  narrow  distal  margining  of 
the  same  present ;  internal  margin  of  cephalic  tibisd  with  three  poorly 
defined  oblique  fasciae  of  seal  brown* 

MeeuiuremenU, 

Length  of  body  (minus  apex  of  abdomen) 62. 0 

Length  of  pronotum 19. 5 

Greatest  width  of  pronotum 4. 0 

Length  of  tegmen 44. 0 

Length  of  cephalic  femur 15. 0 

Length  of  median  femur 13. 0 

Length  of  caudal  femur 17.6 

The  type  of  this  species  is  unique. 

Family  PHASMIDiE. 

Genus  GRATIDIA  St&l. 

ORATmiA  PULCHKIPBS»  ii«w  spedM. 

Type. — ^Male;  Luebo,  Kongo.  (D.  W.  Snyder.)  [Cat.  No.  14610, 
U.S.N.M.] 

Related  to  G.  hibonoteTisis  Sjdstedt,  inmlsa,  montana,  and  specifica 
Brunner  and  lineorolba  Rehn,  but  differing  from  these  as  follows: 
from  hibtmotensis  in  the  subequal  and  straight  (laterally  viewed) 
cerci,  which  also  project  considerably  caudad  of  the  anal  segment, 
in  the  less  distinctly  emarginate  distal  margin  of  the  subgenital  plate 
and  in  the  far  greater  size;  from  insulsa  in  the  greater  size  and  non- 
carinate  abdomen;  from  Tnontana  in  the  much  longer  limbs  (cephalic 
femur  31.5  instead  of  25),  althouc^h  the  general  size  is  about  the 
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same;  from  gfecifica  in  the  lobea  of  the  anal  segment  being  produced 
rectangulate,  in  the  caudal  point  of  insertion  of  the  cerci  and  in  the 
distinctly  incurved  form  of  the  same;  from  Unea-dlba  in  the  peculiar 
character  of  the  apex  cd  the  cerci  and  the  more  inflated  Bubgenital 
plate. 

Size  rather  large  (for  the  genus);  form.veiy  elongate,  limbs  exceed- 
ingly slender.  Head  distinctly  longer  than  the  prothorax,  some- 
what narrowed  caudad,  with  a  very  slight  transverse  inflation 
between  t^e  eyes,  medio-longitudinal  sulcus  slight;  occipital  margin 
with  a  median  pair  of  subcorneal  tubercles;  eyes  subspheric&l,  mod- 
erately prominent;  antennie  serenteen-jointed,  in  length  slightly  less 
than  half  that  of  the  cephalic  femora.  Prothorax  with  the  lateral 
mai^lins  sli^tly  constricted  cephalad ; 
cephahc  maigin  regularly  arcuato- 
emarginate,  caudal  maigin  truncate. 
Mesothorax  slightly  more  than  six 
times  the  length  of  the  prothorax, 
very  dehcately  caiinate  in  all  but  the 
extreme  caudal  section,  which  is  very 
finely  sulcate.  Metathorax,  including 
the  median  segment,  nearly  equal  to 
the  mesothorax  in  length,  very  deli- 
cately carinate;  median  segment  quad- 
rate but  very  slightly  longitudinal, 
cephahc  mai^in  very  obtusely  angu- 
late,  caudal  maigin  arcuato-emargi- 
nate.  Abdomen  with  the  segmehta 
longitudinal,  aU  except  the  distal  ones 
very  decidedly  so,  not  distinctly  cari- 
nate except  near  the  apex  where  sev- 
eral lateral  and  a  median  carinie  are 
moderately  marked;  anal  segment 
compressed,  Bubtectat«,  strongly  carinate  dorsad,  distinctly  fissate 
for  some  distance,  from  the  side  the  caudal  margin  is  truncate, 
Teiy  slightly  rounded  dorsad,  distinctly  rectangulate  produced 
ventrad,  internally  strongly  denticulate,  ventral  line  of  anal  seg- 
ment Bubttuocate  except  for  a  slight  arcuate  emai^jination  at  the 
cereal  insertion,  which  is  near  the  caudal  extremity;  cerci  straight 
tfrom  side),  subequal,  slightly  thickened  and  rounded  distad,  from 
the  dorsum  they  are  seen  to  be  distinctly  bowed  and  slightly  knobbed 
at  the  apex;  subgenital  plate  moderately  inflated  with  the  caudal 
margin  bisarcuate.  Cephalic  femora  but  slightly  shorter  than  the 
head  and  thoracic  segments;  cephaJic  "tibin  exceeding  the  femora 
by  the  length  of  the  head  and  pronotum.  Median  femora  equal  in 
length  to  the  head  and  pro-  and  mesothorax;  median  tibiie  somo- 
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what  exceeding  the  femora.  Caudal  femora  equal  to  three-fourths 
the  length  of  the  cephalic  femora;  tibite  exceeding  the  femora  by 
more  than  Uie  length  of  the  head. 

General  color  pale  pea  green,  the  cerci,  head,  antemue  and 
prothorax  stronglj  washed  with  seal  brownj  limbs  russet,  the  distal 
extremities  of  the  femora  seal  brown,  this  area  bordered  prozimad 
on  the  median  and  cephalic  limbs  by  a  broad  irregular  annulus  of 
cream  white,  pads  of  the  tarsi  cream  white,  in  striking  contrast  to 
the  general  coloration. 


Length  of  body 69.6 

Length  of  pnmotum 2.6 

Length  of  meeonotum li  0 

Iiength  of  metanotum  (including  median  segment) 14. 0 

L^gth  of  cephalic  femur 3L  6 

Length  of  median  femur 20.  8 

Length  of  caudftl  femur 26. 0 

An  imperfect  male  specimen  from  the  type  locality  has  been 
examined  la  addition  to  the  type.    This  individual  is  somewhat 
smaller  than  the  type  but   otherwise  does  not 
differ  in  the  essential  characters. 

l.iA 


OtUTmU  CRTPTOCEBCATA.  it 


JVpe.— Female;    Kongo.      [Cat.    No.    14611, 
U.S.N.M.] 

Allied  to  6.  redueta  Brunner '  trom  German 
East  Africa,  agreeing  in  the  hidden  cerci,  but 
differing  in  the  bicarinate  instead  of  tricarinate 
J-  1^  ventral  abdominal  segment,  much  more  elongate 

•  operculum,  and  larger  size. 

Size  moderately  large;  form  moderately  elon- 
gate. Head  slightly  more  than  one  and  one-half 
times  the  prothoracic  length,  regularly  but  not 
very  greatly  narrowing  caudad,  interocular  region 
hardly  inflated ;  occipital  margin  with  a  pair  of 
veiy  low  and  weak  median  tubercles  separated 
by  a  shallow  depression  of  the  margin;  eyes  sub- 
^obose,  hudly  prominent;  antennte  imperfect, 
fifteen  joints  present.  Prothorax  with  the  lat- 
eral margins  subparallel  caudad,  slightly  arcuate 
constricted  cephalad;  cephalic  margin  decidedly 
'""'  arcuato-emarginate,  caudalmargin truncate;  me- 

dian transverse  sulcus  arcuate  caudad.     Mesothorax  falling  short  of 
the  length  of  the  median  femora  by  that  of  the  prothorax,  with  the 
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faintest  trace  of  a  median  carina.  Metathorax  half  the  length  of  the 
cephaUc  femora,  carinate  in  similar  fashion  to  the  mesothorax ;  median 
segment  slightly  transverse,  cephalic  and  caudal  margins  of  segment 
arcuate  cephalad.  Abdomen  with  all  except  the  extreme  distal  segments 
distinctly  longitudinal,  a  weak  median  carinas  and  two  pairs  of  lateral 
carinsB  more  or  less  distinct,  but  never  strongly  marked ;  anal  segment, 
longitudinal  compressed,  strongly  tectate,  median  carina  distinct,  cau- 
dal margin  arcuate  with  a  small  but  deep  V-shaped  median  emaTgination 
exposing  the  small  subdigitif  orm  supra-anal  plate ;  cerci  completely  hid- 
den; operculum  lanceolate,  reaching  nearly  to  the  apex  of  the  anal 
segment,  non-carinate;  seventh  ventral  abdominal  segment  margined 
laterad  by  prominent  carinsB  and  with  a  distinct  median  pair  of  the 
same,  distal  margin  produced  into  an  acut^angulate  roughened  lobe. 
CSephalic  femora  falling  but  little  short  of  the  meso-  and  metathorax 
in  length;  tibiie  very  slightly  exceeding  the  femora.  Median  femora 
equal  to  about  two-thirds  the  cephaUc  femoral  length;  tibi»  exceed- 
ing the  femora  by  half  the  prothoracic  length.  Caudal  limbs  missing. 
General  color  prout's  brown,  becoming  wood  brown  on  the  head 
and  more  or  less  washed  with  the  same  color  on  the  limbs  and  with 
£cru  drab  on  the  apex  of  the  abdomen. 

MeaawreimtnU. 

nun. 

Length  of  body 77.0 

Leng^  of  prothorax 2. 5 

L«Dgth  of  meMthorax 15. 0 

Length  of  metathorax  (incl.  med.  segm.) 12. 6 

Length  of  cephalic  femur 25b  0 

Length  of  median  femur 17. 5 

Length  of  caudal  femur 

The  type  is  unique. 


DESCRIPTION  OF  A  NEW  TERRESTRIAL  ISOPOD  BELONG- 
ING TO  THE  GENUS  CUBARIS  FROM  PANAMA. 


By  Harriet  Richardson, 

Collaborator,  Division  of  Marine  Invertebrates,  United  States  National  Museum. 


Two  specimens  of  an  isopod,  representing  a  new  species  of  Ouharis, 
were  collected  by  Mr.  E.  A.  Schwarz  at  Porto  Bello,  Panama,  where 
he  found  it  to  be  yeiy  abundant.  Mr.  Schwarz  says  that  he  ''fre- 
quently beat  it  down  on  his  umbrella  from  bushes  or  trees  after 
heavy  showers  and  during  the  drier  weather  it  was  to  be  found 
'  under  rubbish  on  the  ground.  Smaller  specimens  were  also  seen 
but  not  collected.  The  species  was  not  seen  in  the  Canal  Zone 
proper." 

CUBAUS  IfOlffOISPINIS,  iMW  tpeclM. 

Body  contractile,  capable  of  being  rolled  into  a  ball;  dorsal 
surface  covered  with  long  spines;  color  brown,  mottled  with 
yellow. 

Head  wider  than  long;  front  slightly  excavate  in  the  middle, 
the  antero-lateral  angles  produced  and  rounded;  eyes  small,  round, 
composite,  situated  close  to  the  lateral  margin,  half  way  between 
the  anterior  and  posterior  margins.  Just  back  of  the  anterior 
margin  is  a  row  of  four  %hort  spines,  two  on  either  side  of  the 
median  Une,  the  two  outer  being  slightly  longer  than  the  two 
inner.  (See  fig.  1.)  Close  to  the  posterior  margin  is  a  row  of  six 
long  spines,  three  on  either  side  of  the  median  Une,  the  two 
outer  and  the  two  inner  being  longer  than  the  others.  Between  the 
two  rows  of  spines  are  two  small  spines,  one  on  either  side  of  the 
median  line.  Altogether  there  are  twelve  spines  on  the  head.  First 
antennas  small  and  inconspicuous;  second  antennae  with  a  flagelliun 
composed  of  two  articles,  the  second  of  which  is  twice  as  long  as 
the  first. 

First  segment  of  the  thorax,  with  the  lateral  parts  large  and 
expanded,  the  antero-lateral  angles  extending  forward  as  far  as 
the  antero-lateral  angles  of  the  head,  the  post-lateral  angles  being 
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rounded ;  dorsal  surface  of  lateral  parts  coDcave,  with  the  margins  pro- 
duced laterally.     There  are   thirteen  spines   on   the  first  s^ment. 
Close  to  the  anterior  mai^in  are  two  short  spines,  one  on  either  aid« 
of  the  median  line.     There  is  a  row  of  eight  long  spines  at  about  the 
middle  of  the  segment,  four  on  either 
side  of  the  median  line.    Close  to  the 
posterior  margin  is  a  row  of  three 
spines,  one  in  the  median  tine  with 
one  on  either  side.    The  coxopodites 
of  this  segment  extend  one-half  the 
length  of  the  lateral  margin  on  the 
undeiside,  are'unequally cleft,  and  are 
situated  some  distance  from  the  edge ; 
they  are  posteriorly  rounded.     (See 
fig.  2.)    Each  of  the  following  six 
B^^menta  is  armed  with  eleven  apinee, 
arranged  in  an  anterior  row  of  eight, 
four  on  either  side  of  the  median 
line  and  a  posterior  row  of  three,  one 
in  the  median  line  with  one  on  either 
side.     On  the  third  to  the  seventh 
segments  is  an  additional  small  spine 
on  either  side  at  the  base  of  the  out- 
ermost lateral  spine.    The  lateral  parts  of  the  second,  third,  and 
fourth  segmente  are  drawn  out  laterally  in  narrow,  acutely  ending 
processes;  those  of  the  fifth  and  sixth  segments  are  wider,  and 
produced  downward;    those  of  the  seventh  are  the  width  of  the 
segment,  with  only  the  posterior  angle  acutely  produced, 
The  coxopodites  of  the  second  segment  are  present  on 
the  underside,  some  distance  from  the  edge,  and  are 
rounded  plates.  , 

First  segment  of  the  abdomen  entirely  concealed; 
second  segment  short,  with  the  lateral  parts  covered  by 
those  of  the  seventh  thoracic  segment;  it  is  unarmed; 
third  and  fourth  segments  furnished  each  with  a  row 
of  six  spines,  three  on  either  side  of  the  median  line, 
the  outermost  being  placed  on  the  lateral  portion  of 
the  segment;  fifth  and  sixth  segments  each  provided 
with  two  spines,  one  on  either  side  of  the  median  line; 
sixth  or  terminal  segment  constricted  about  the  middle 
and  truncate  posteriorly;  peduncle  of  the  uropoda  occupying  the 
space  between  the  sixth  segment  and  the  lateral  parts  of  the  fifth; 
outer  branch  minute  and  placed  at  the  inner  post-lateral  angle  of 
'he  peduncle;  inner  branch  short  and  not  quite  reaching  the  ex- 
emity  of  the  sixth  abdominal  segment  (seen  from  the  imderside). 


KO.  1911.  A  NEW  TERRESTRIAL  I SOPOD— RICHARDSON.  479 


The  legs  are  all  alike,  ambulatory. 

Only  two  specimens  were  collected  by  Mr.  Schwarz  at  Porto  Bello, 
Panama. 

The  types  are  in  the  United  States  National  Museum,  Cat.  No. 
43501. 

The  present  species  is  closer  to  DipheocochtLS  [Cvharis]  echinatus 
Brandt  from  Brazil  than  to  any  other  described  species  of  the  genus. 
Budde-Lund,^  in  his  description  of  that  form,  mentions  twenty  spines 
on  the  first  segment  of  the  thorax,  and  says  "there  are  twelve  on  each 
of  the  following  segments.  He  also  describes  the  terminal  abdomi- 
nal segment  as  having  the  apex  arcuate  emarginate  with  the  external 
angle  a  little  produced  backward.  He  describes  the  basal  article  of 
the  uropoda  as  acute  at  the  apex  with  the  exterior  branch  inserted 
above  the  incision  of  the  basal  article.  He  also  mentions  only  four 
spines  on  each  of  the  third  and  fourth  segments  of  the  abdomen.  In 
that  species,  the  epimera  of  the  third  segment  of  the  thorax  also  are 
cleft.  The  epimera  of  the  ax  posterior  segments  of  the  thorax  are 
furnished  with  a  horizontal  process  on  either  side. 

1  Crustaoea  laopoda  Terrestria,  1885,  pp.  2&-27. 


A  NEW  DISCODRILID  WORM  FROM  COLORADO. 


Max  ±sL  Ellis, 

Instructor  in  Biology j  Univeraity  of  Colorado, 


The  material  on  which  this  account  is  based  was  received  through 
the  kindness  of  Prof.  T.  D.  A.  Cockerell.  It  consists  of  two  sets  of 
worms.  Forty-five  specimens  of  this  Discodrilid  were  found  on  two 
specimens  of  Cambarus  diogenes  Girard  in  the  University  of  Colorado 
museiun,  labeled  "Boulder,  Colorado,  July  24, 1908."  Another  lot  of 
about  300  worms  came  from  five  specimens  of  Oambarus  diogenes 
Girard  collected  on  the  University  of  Colorado  campus,  July  9,  1911. 
One  of  the  crayfish,  a  medium-sized  male,  carried  quite  a  number  of 
the  stalked  e^s  of  this  worm  on  the  underside  of  its  abdomen.  The 
writer  b  indebted  to  Miss  Margaret  Hankins,  who  discovered  this 
second  lot  of  worms,  for  information  concerning  the  living  animals; 
to  Mr.  E.  Bethel,  of  East  Denver,  for  carefully  preserving  these  speci- 
mens; and  to  Prof.  J.  P.  Moore,  of  the  University  of  Pennsylvania,  for 
the  loan  of  a  valuable  reprint. 

All  the  figures  were  made  from  camera  lucida  drawings,  except  fig.  4. 

CAMBARINCOLA,  new  genus. 

This  genus  is  easily  distinguished  from  BdeUodrUus  Moore  by  the 
noneversible  penis,  by  the  eversible  bursa,  by  the  simple  spermatheca, 
by  the  large  accessory  tube  connected  with  the  male  reproductive 
organs  in  segment  6,  and  by  the  absence  of  the  conspicuous,  clear, 
paired,  segmental  glands  in  the  first  nine  post-cephalic  segments. 
It  is  separated  from  Branchiohddla  Odier  by  the  single,  median  dorsal, 
pulsatile  papilla  carrying  the  single  conmion  opening  of  the  anterior 
nephridia,  by  the  possession  of  two  pairs  of  testes  and  vasa  deferentia, 
and  by  dissimilar  dental  plates. 

Type  of  the  genus. — Camharincola  macrodonta. 

CAMBARINCOLA  MACRODOIVTA.  ntw  ipeciet. 


Type-specimen. — 4.65  nun.  body  length;  Cat.  No.  53794,  U.S.N.M. 

Cotypes, — ^Four  specimens,  1  to  4.25  mm.  body  length;  Cat.  No. 
53794,  U.S.NJil. 

Body  rather  slender  when  extended,  slightly  arched  ventrally,  cir- 
cular in  cross  section  in  all  regions,  greatest  diameter  in  the  fifth  or 
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sixth  segment,  shortest  diameter  in  the  first  segment,  sloping  grad- 
ually from  the  fifth  segment  to  the  first  and  rather  abruptly  from  the 
sixth  segment  to  the  acetabulum;  greatest  diameter  of  the  head  always 
less  than  the  greatest  diameter  of  the  body;  greatest  diameter  of  the 


Fio.  2.— Cambauncola.  macbo- 

DONTA.  DOBSAL  DBNTAL 
PLATE,  FBONT  VIEW.  FBOM  A 
CLSABXD  PBEPABATION. 


Fio.  1.— Gambabincola  macbodonta.    Outunb  sidb  view  or  ttpb-speciicbn. 

body  5  to  8  in  the  body  length;  head  distinct,  elongate  in  extended 
specimens;  length  of  the  head  greater  than  the  greatest  diameter  of 
the  body  in  extended  specimens  (greatest  diameter  of  the  body  1.1  to 

1.3  in  the  length  of  the  head),  equal  to  or  less 
than  the  greatest  diameter  of  the  body  in  con- 
tracted individuals  G^ngth  of  the  head  1  to  1.3 
in  the  greatest  diameter  of  the  body) ;  greatest 
diameter  of  the  head  1.2  to  1.4  in  the  greatest 
diameter  of  the  body. 

Head  composed  of  four  annulations;  the  first 
or  anterior  cephalic  annulation  very  prominent, 
of  less  diameter  than  the  second  annulation, 
tapering  forward,  from  2.3  to  3.3  in  the  total 
length  of  the  head,  depending  upon  the  degree  of  contraction,  composed 
largely  of  two  fleshy  lips — a  dorsal  and  a  ventral — of  which  the  dorsal  is 
very  slightly  the  longer;  the  other  three  annulations  very  indistinctly 
marked,  so  that  the  remainder  of  the  head  appears 
to  be  but  a  single  piece ;  first  seven  or  eight  body  seg- 
ments showing  a  rather  distinct  biannulation,  the 
anterior  portion  of  each  segment  being  of  the  greater 
diameter;  acetabulum  terminal,  of  moderate  size, 
from  1  to  1.25  in  the  greatest  diameter  of  the  head; 
genital  papillae  on  segments  5  and  6,  quite  conspicu-  ^Q-  ».— cambakihcola 

•       1  •  MACBODONTA.    VBMTBAL 

ous  m  large  specmiens.  dental  plate,  pbokt 

Mouth  terminal,  or  very  slightly  ventral,  its  open-  v™^-  fw>ii  a  clbabbd 
ing  rather  diamond  shaped,  with  the  greatest  di-  '«'^"«^- 
mension  at  .right  angles  to  the  dorso-ventral  line,  guarded  by  two 
large  lips,  each  of  which  bears  several  tiny  papiQsB  on  its  inner 
surface  and  a  few  minute  hairs  on  its  outer  edge  near  the  median 
line;  each  lip  entire  with  the  exception  of  a  single  slight  emargina- 
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tion  in  the  median  line,  which  may  be  entirely  wanting;  dental 
plates  very  dark-brown  to  black,  situated  at  or  just  in  front  of 
the  junction  of  the  first  and  second  cephidic  annulations;  dorsal 
plate  rou^y  triangular  in  outline  when  seen  from  the  front,  mid- 
dle portion  of  the  base  excavated  so  that  the  two  comers  extend 
beyond  the  rest  of  the  plate  as  two  horns,  anterior  face  with  two 
rather  prominent  teeth  on  each  side  near  the  edge  of  the  plate,  the 
tooth  nearer  the  apex  on  each  side  being  pointed  and  larger  than  the 
basal  tooth,  apex  produced  into  a  single  large  cylindrical  tooth  with  a 
conical  point;  ventral  plate  * 

with  an  excavated  base  like 
that  of  the  dorsal  plate,  the 
anterior  tace  bearing  a  sin> 
gle  small  knob-fihaped  tooth 
on  each  side  near  the  base, 
apex  produced  into  two 
lai^  cylindrical  teeth,  each 
with  a  conical  point. 

Pharynx  narrowing  just 
behind  the  dental  plates, 
with  a  distinct  dorsal  diver- 
ticulum near  the  junction  of 
the  second  and  third  cepha- 
lic annulations  and  a  ven- 
tral diverticulum  sli^tly 
caudad,  the  mouths  of  the 
two  diverticula  producing 
an  uregular  enlargement  of 
the  pharynx  in  the  third 
annulation;  esophagus  nar- 
row,   occupying    the   first 

L     J  i  iL  "J  *^*''  <■— CAKBAmWCOLi    HlCSODOirU.      RlCOHSTBUCTlOK 

boay3egn]ent,neartDemid-  to  suls  tboh  nmoHs  or  tm  oinital  tkicis  of 
die  of  which  it  drops  to  the 
floor  of  the  body  cavity; 
crop  or  post  -  esophageal 
portion  of  the  alimentary 
canal  extending  through  8^;ments  2  and  3,  rising  gradually  to  the' 
center  of  the  body,  increasing  steadily  in  diameter,  caudad,  and  show- 
ing httle  or  no  constriction  at  the  junction  of  segments  2  and  3  unless 
distended  with  food;  stomach  large,  almost  filling  s^ment  4,  marked 
off  by  definite  constrictions;  intestine  proceeding  as  a  straight  tube 
of  slightly  less  diameter  than  that  of  the  stomach  througb  the  center 
of  segments  5  and  6;  in  segment  7  becoming  somewhat  narrowed, 
swmging  dorsally  and  to  the  left  side  of  the  body  in  the  anterior  poi^ 
tion  of  the  segment,  and  returning  much  narrower  to  the  right  of  the 
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median  line  in  the  posterior  portion  of  the  segment,  leaving  segment  7 
near  the  dorsal  wall  of  the  body  cavity;  continuing  in  the  anterior 
portion  of  segment  8  much  narrower,  crossing  again  to  the  left  side 
and  descending  to  the  center  of  the  segment,  enlarging  in  the  posterior 
portion  of  the  segment,  but  leaving  segment  8  near  the  center  as  a  amaU 
tube;  the  rectum  beginning  in  segment  9,  passing  diagonally  throu^ 

tUs  segment  to  its 
dorsal  wall,  opening 
dorsally  in  the  me- 
dian line  in  the  an- 
terior portion  of  seg- 
ment 10. 

Living  animals 
colorless  and  quite 
transparent  except- 
ing the  alimentaiy 
canal  (which  was  a 
pale  green  in  the 
specimens  ob- 
served),    and     the 

FlO.  5.~CAMBABDfOOLA  MACBODOMTA.    ThBEE  COCOONS,  SHOWINO  THB      «ouo|ia.    bodv    Olliifl 

YABIATIOir  AND  IBBBOULABRBS.  gUUttUB,    UUUJT     qUlWl 

contractile. 

Cocoons  subspherical  and  borne  by  a  short  pedicle;  distal  portion 
of  the  capsule  produced  into  a  slender,  pointed  peak  which  usually 
shows  a  basal  enlargement;  total  length  of  cocoon  and  pedicle  0.7  to 
0.9  mm. ;  length  of  pedicle  about  0.14  mm. ;  length  of  peak  about  0.08 
mm. ;  average'  width  of  cocoon  0.3  mm. 

Found  on  almost  any  part  of  the  exterior  of  Camharus  diogenea 
Girard,  particularly  on  the  ventral  surface.  No  specimens  were  found 
in  the  gill  chambers. 

This  species  may  be  separated  from  C.  pkUaddphica  (Leidy),  the 
nearest  related  species,  and  its  systematic  position  determined  from 
the  following  key.  Its  general  anatomy,  with  the  exceptions  already 
made  in  the  description,  is  practically  tiie  same  as  that  of  BdeBodrUus 
Uluminatus  (Moore),  which  has  been  elaborately  treated  by  Moore.^ 

KEY   TO   THB    KNOWN    DIBCODBILIOiB    OF   THB    UNITED    STATES    BAST   OF   THB    ROCKY 

MOUNTAINS. 

a},  Doraal  and  ventral  dental  plates  similar;  anterior  nephridia  with  separate  dorsal 

openings BranMobdella  Odier. 

6^  A  pair  of  cup-shaped  oigans  on  the  latero-ventral  surface  of  both  SQgments  8  and 

9;  alimentary  canal  rather  straight B,  puMenima'iiwjite, 

6^.  No  cup-shaped  organs  on  SQgments  8  and  9;  alimentary  canal  much  convoluted 
near  its  posterior  end;  posterior  half  of  the  body  distinctly  wider  than  the 
anterior  half B.  imtabiUa  Mooie. 

>  Joum.  Morph.,  yol.  10, 1S06,  p.  407  at  Mq. 
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a*.  Donal  and  ventral  dental  platea  diodmilar;  anterior  nephridia  opening  thiottgh  a 

common  mid-doraal  pore  in  the  center  of  a  small  papilla. 

c*.  Spermatheca  bifid;  dental  platea  colorlefls;  without  sensory  hairs  ibout  the 

mouth;  oral  sensory  papillae  wanting;  nine  post-cephalic  segments  each  with 

a  conspicuous  pair  of  large  clear  glands  opening  to  the  exterior  doraaUy  and 

ventzally;  penis  eversible BdellodrUus  Moore. 

B,  UluminatuB  (Moore). 

c*.  Spermatheca  not  bifid;  dental  plates  colored;  sensory  hairs  about  the  mouth; 

oral  senaory  papillae  present;  no  large  clear  glands  in  the  nine  post-cephalic 

segments;  penis  not  everaible,  but  bursa  eversible.. Cam&arinco2a,  new 

genus. 

d^.  Head  as  wide,  usually  wider  than  the  greatest  width  of  the  body,  campanu- 

late;  lip  single,  circumoral  and  slightly  crenate;  intestine  rather  straight; 

donal  dental  plate  with  3  small  teeth  on  each  side,  apical  tooth  conical; 

ventral  dental  plate  with  4  small  teeth  on  each  side;  base  of  both  even. 

C.  phUadelpkioa  (Leidy). 
d*.  Head  elongate,  width  always  leas  than  the  greatest  width  of  the  body,  taper- 
ing in  the  anterior  half;  lipe  2;  intestine  much  convoluted  in  the  last  three 
segmenta  through  which  it  paasea;  dental  platea  each  with  lateral  homa; 
dorsal  dental  plate  with  2  prominent  teeth  on  each  aide,  apical  tooth  cylin- 
drical and  pointed;  ventral  dental  plate  with  a  single  pair  of  knob-ahaped 
teeth,  one  on  each  aide,  the  two  apical  teeth  laige,  cylindrical  and  pointed; 
pharynx  with  a  diadnct  dorsal  and  a  distinct  ventral  diverticulum. 

C.  macrodontaf  new  speeiee. 
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3.  Gambabincola,  new  genua. 

Type,  Carnbarincola  macrodonta,  new  species. 

5.  Carnbarincola  phUadelphioa  (Leidy). 

Aatacobdella  philadelphica  Leidt,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  5,  p.  209, 
and  Smiths.  MIbc.  Coll.,  vol.  46, 1904,  No.  177,  p.  51  (horn  Astacus bar tonii). — 
Vbrbill,  Kept.  U.  S.  Com.  Fish.,  1872-73,  p.  688. 

Branchiobdella  philadelphica  Moorb,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  45, 
1893,  p.  427,  pi.  12,  fig.  4  a,  6,  c,  d,  e  (Watauga  Co.,  North  Carolina;  Phila- 
delphia, Pennsylvania). 

BdeUodrilus  philadelphicua  Moore,  Joum.  Morph.,  vol.  10, 1895,  p.  498. 

6.  CaTnbarincola  macrodontaf  new  species. 

Boulder,  Colorado,  from  Cambarua  diogmes. 


THE  FISHES  OF  OKINAWA,  ONE  OF  THE  RIU  KIU 

ISLANDS. 


By  John  Ottebbein  Snyder, 

Of  SUmfofrd  University y  Calif omia. 


This  account  of  the  fishes  of  Okinawa  is  based  on  a  collection  made 
by  members  of  the  United  States  Bureau  of  Fisheries  steamer  ATJbor 
tross  at  the  time  of  her  cruise  during  1906  in  the  north  Pacific  Ocean 
and  along  the  shores  of  Japan.  On  the  arrival  of  the  AJhatross  in 
Japan,  the  writer  and  Mr.  Michitaro  Sindo,  a  student  of  Stanford 
University,  were  detached  from  the  vessel  and  intrusted  with  a 
study  of  the  shore  fishes.  The  party  visited  various  points  along 
the  coast  from  Otaru  in  Hokkaido  to  Okinawa,  one  of  the  Riu  Euiu 
Islands.  Five  days  beginning  with  August  13  were  spent  at  the  latter 
place,  most  of  the  time  being  consumed  in  an  examination  of  the  tide 
pools  near  Naha  and  Itoman.  The  market,  open  for  an  hour  or  two 
each  evening,  was  regularly  visited  and  an  attempt  made  to  procure 
specimens  of  each  species  that  appeared  there. 

The  excellent  results  obtained  from  our  short  stay  at  Naha  were 
made  possible  through  the  kindly  interest  of  Baron  Shigeru  Narahara, 
governor  of  the  Province,  the  chief  and  other  officers  of  the  police 
force  of  Naha,  the  town  officials  of  Itoman,  and  the  teachers  of  the 
fisheries  school  at  the  same  place. 

Okinawa,  the  largest  of  the  Kiu  Eau  or  Luchu  Islands,^  lies  about 
halfway  between  Kiu  Siu  and  Formosa,  directly  in  the  path  of  the 
Kuro  Shiwo,  the  great  warm  current  that  passes  northward  along 
the  eastern  shores  of  Japan.  Its  cUmate  is  hot  and  humid.  The 
island  appears  to  be  a  coral  formation,  no  volcanic  or  sedimentary 
rocks  appearing  on  the  surface.  Near  the  harbor  of  Naha  the  coast 
is  fringed  with  growing  coral  reefs,  and  the  rocks  near  shore  are 
conglomerates  of  disintegrated  corals.  The  outlying  reefs,  the  gently 
sloping  beaches,  seamed  and  carved  by  the  tides,  and  the  intervening 
region  of  broken  corals  and  beds  of  sand  and  mud  offer  retreats  for 

vast  numbers  of  fishes  and  other  marine  forms.^ 

* 

1  Interesting  in  tbia  oonneotion  is  the  rather  naive  aoooont  of  Bayard  Taylor  in  the  narnXLvt  of  the 
expedition  to  Japan  under  the  command  of  Commodore  Perry.  In  his  description  of  the  port  of  Naha 
Taylor  says:  "Here  the  Uttle  pools  which  seamed  the  surftMe  were  alive  with  crabs,  snails,  starfish,  aea- 
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A  list  of  the  fishes  known  from  the  Riu  Eau  Islands,  published  by 
Jordan  and  Starks,^  records  54  species  as  occurring  at  Okinawa. 
However,  this  small  number,  together  with  a  few  others  from  the 
islands  near  by,  furnished  material  for  the  observation  that  the  fish 
fauna  is  fully  tropical,  composed  of  forms  having  a  wide  distribution 
among  the  coral  islands  of  Polynesia  with  some  species  characteristic 
of  the  coasts  of  southern  Japan  and  China.  This  conclusion  easily 
stands  in  the  presence  of  a  more  thorough  study  made  possible  by 
the  collection  in  the  hands  of  the  present  writer. 

Nearly  60  per  cent  of  the  species  listed  in  the  present  report  are 
characteristic  of  the  East  Indies,  the  Philippines,  and  Polynesia, 
about  a  third  of  these  being  known  only  from  Polynesia.  Not  more 
than  20  per  cent  occur  in  Japan,  and  most  of  these  are  indigenous 
to  the  southern  coasts,  not  extending  their  range  north  of  Misaki. 
Some  of  these  Japanese  species  are  also  found  far  to  the  south  through 
the  Philippines  and  Polynesia  and  also  in  the  East  Indies.  The 
remainder  includes  a  few  forms  which  are  cosmopoUtan,  and  a  con- 
siderable number  which  have  thus  far  been  seen  only  near  Okinawa. 

It  is  not  presumed  that  the  following  list  of  Okinawa  fishes, 
although  recording  293  species,^  includes  more  than  a  part  of  the 
great  nimiber  occurring  there.  That  the  fauna  is  rich  in  species  is 
amply  shown  by  the  large  number  obtained  in  so  short  a  time  from 
the  pools  and  the  small  market,  the  great  fringe  of  reefs  remaining 
untouched.  The  many  forms  recorded  without  further  note  are 
i^presented  by  one  or  more  specimens  secured  in  the  market,  nothing 
having  been  learned  during  the  short  stay  of  the  party  concerning 
their  relative  abundance,  habits,  distribution,  or  value  as  food. 

The  color  notes  on  fishes  from  the  pools  were  made  from  Uving 
examples.    Those   based  on  market  specimens  were   taken  from 

priekks,  and  numeroas  small  flah  of  the  Intensest  blue  color.  We  found  seTeral  handaome  shells  clinging 
to  the  ooral,  bat  all  our  efforts  to  secure  one  of  the  hah  failed.  The  tide  was  ebbing  so  ftot  that  we  were 
obliged  to  return  for  fear  of  grounding  the  boat.  We  hung  for  some  time  over  the  coral  banks,  enraptured 
with  the  beantiftil  forms  and  colors  exhibited  by  this  wonderful  vegetation  of  the  sea.  The  coral  grew 
in  rounded  banks,  with  clear,  deep  spaces  of  water  between,  resembling  in  miniature  ranges  of  hills  cov- 
ered with  autunmal  forests.  The  loveliest  tints  of  blue,  violet,  pale  green,  yellow,  and  white  gleamed 
through  the  waves,  and  all  the  varied  forms  of  vegetable  life  were  grouped  together,  along  the  edges  of 
dills  and  precipices,  hanging  over  the  chasms  worn  by  currents  befow.  Through  these  paths,  and 
between  the  stems  of  the  coral  groves,  the  blue  fish  shot  hither  and  thither  like  arrows  of  the  purest  lapis 
lasuli;  and  othen  of  a  daw.Hng  emerald  color  with  tails  and  fins  tipped  with  gold,  eluded  our  chase  like 
the  green  bird  in  the  Arabian  story.  Far  down  befow,  in  the  dusky  depth  of  the  watcn,  we  saw,  now  and 
then,  some  large  brown  fish,  hovering  stealthily  about  the  entrances  to  the  coral  groves,  as  if  lying  in  wait 
for  their  bright  little  inhabitants.  The  water  was  so  clear  that  the  eye  was  deceived  as  to  its  depth,  and 
we  seemed  now  to  be  resting  on  the  branching  tops  of  some  climbing  forest,  now  to  hang  suspended  in 
midair  between  the  crests  of  two  opposing  ones.  Of  all  the  wonders  of  the  sea  which  have  ftimiahed 
food  for  poetry  and  foble  this  was  assuredly  the  most  beautiikil/' 

>  Pnc.  U.  8.  Nat.  Mus.,  vol.  33, 1907,  p.  401-«)1. 

s  Speotes  prsvioosly  reoorded  tnm  Okinawa  and  not  represented  in  the  AWatrott  ooUeetlon  are  inehided 
In  footnotes. 
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individuals  just  dead,  they  having  been  transferred  at  once  from*  the 
live  wells  of  the  boats  to  the  place  of  sale. 

Descriptions  of  the  new  species  have  been  published  in  previous 
volumes  of  these  Proceedings. 

The  drawings  were  made  by  Mr.  W.  S.  Atkinson. 

The  writer  acknowledges  with  pleasure  his  obUgations  to  Dr.  David 
Starr  Jordan  for  assistance  in  matters  pertaining  to  nomenclature, 
and  to  Dr.  C.  H.  Gilbert,  who,  as  naturalist  in  charge  of  the  AVxitross 
expedition,  made  this  study  possible. 

Family  SCYLIORHINID^. 

STBOOSTOMA  TIGIUNUM  (Omelln). 

One  small  specimen,  with  the  yolk  sack  attached,  was  seen  in  the 
collection  of  the  fisheries  school  at  Itoman  near  Naha. 

Family  iETOBATEDiE. 

AXTOBATIS  TOBUBI  (Btoater). 

Family  ELOPIDiE. 

BLOPS  HAWAIEH8IS  R«fui. 

One  specimen  agrees  almost  perfectly  with  examples  from  Hawaii. 
VertebrsB,  68;  scales,  94;  interorbital  space,  5.5  in  head;  pectoral,  2; 
gillrakers,  14;  lower  jaw  included.  This  represents  the  E.  Tncuihnata 
of  Temminck  and  Schlegel,  and  it  is  probable  that  no  other  form 
occurs  in  Japan  or  the  Riu  Kiu  Islands.    Many  were  seen  in  the 

markets. 

* 

MBOALOPS  CTPSnfOn>BS  (BroaMoneC). 

Family  CLUPEIDiE. 

CLX7PBA  OKmAWBNSIS  tOahtaoaf, 

Small  specimens  were  seined  in  shallow  water  near  shore. 

Family  SYNODONTIDiE.* 

STNODUS  JAPGNICUS  (HiAittuyii). 
SAURTOA  AROTROPHANS8  (Rictaardion). 
SAUXUDA  GRACILIS  (Quoy  and  Oftimard). 

FamUy  PLOTOSIDiE, 

PLOTOSUS  ANOUILLARIS  (BkKh). 

Seined  in  shallow  water  near  the  shore. 

1  Family  Coaiodm, 
Ckamot  ekunoi  (FonkA^. 
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FamUy  LEPTOCEPHALIDiE. 

LBPTOCEPHALUS  BCARGINATCS  (ValmdemiM). 

Many  were  seen  in  the  market.  One  small  example  has  the  peo 
toral  blotch  scarcely  visible. 

•    Family  MYRIDiE. 

'   MUltfiinCRTHTS  OWSTONI  Jordan  ind  Snydar. 

In  several  small  examples  frgm  the  pools  the  snout  is  slightly  more 
pointed  than  in  the  typenspecimen.  The  slit  of  the  posterior  nostril 
divides  the  lip  just  anterior  to  the  eye. 

Fanuly  OPHICHTHYIDiE.i 

MICRODONOPmS  POLTOPHTHALMX7S  (Bloektr). 

An  eel  from  the  market  is  identified  as  a  specimen  of  this  species, 
although  it  does  not  agree  in  color  with  the  example  figured  by 
Sleeker.'  Color  in  life,  brownish  gray,  white  beneath,  the  snout  and 
tail  yellow;  body  with  ocelli  which  are  gray  within  tinged  with  lav- 
ender, the  borders  dark  brown,  siurounded  with  reddish  orange  which 
fades  off  into  the  body  color;  ventrally  the  ocelli  become  brown  spots 
surrounded  with  orange;  ocelli  of  head  lemon  yellow  within,  the  mar- 
gins brown,  growing  lighter  on  sides  of  head,  yellow  beneaiii;  nostril 
tubes  orange. 

PISOODONOPmS  CANCRIVORITS  (RtehttdMB). 

An  example  measuring  600  millimeters,  from  the  Naha  market, 
does  not  differ  from  a  larger  specimen  from  Manila. 

MTRICHTHYS  RUPBSTRIS*  new  tpedet. 

A  small  eel  representing  a  species  of  MyricMkya  that  appears  to  be 
undescribed  was  obtained  at  Okinawa  by  Capt.  Alan  Owston. 

Head  15.5  in  length;  6.6  in  trunk;  head  and  trunk  1.3  in  tail;  depth 
in  region  of  vent  3  in  head;  eye  8.5  in  head;  snout  6;  cleft  of  mouth 
3.6;  length  pectoral  7.5;  pectoral  rays  14. 

The  body  is  very  elongate  and  snakelike,  the  depth  being  greatest 
in  the  pectoral  region,  decreasing  immediately  behind  it  and  remaining 
about  the  same  (3  in  head),  to  the  posterior  third  of  caudal  where 
the  tail  gradually  tapers  to  a  rather  sharp  point.  The  body  is  not 
quite  cylindrical,  the  depth  being  somewhat  greater  than  the  width. 
Snout  elongate,  not  very  blunt,  overhanging  the  lower  jaw  so  that 
the  teeth  may  be  seen  from  below.  Cleft  of  mouth  extending  con- 
siderably  beyond    eye.     Labial    nostrils    large,    overhanging    and 

1  Family  Monoptskidjb. 
Jfonopffltit  dOmt  (Zuleuw). 
J/ikrodofiophiff  ers5o  Jordan  and  Snyder. 
.    >  *  Atl.  Ichtb.  Monen.,  pi.  42»  fig.  8. 
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concealing  tip  of  lower  jaw  when  viewed  from  the  side.  Gill-cleft 
wider  than  eye,  narrower  than  length  of  snout,  below  middle  of  head, 
and  oblique  in  position.  Teeth  blunt;  in  2  series  on  jaws,  vomer  and 
palatines.  Dorsal  fin  originating  on  occiput  halfway  between  tip  of 
snout  and  gill-opening,  increasing  in  height  to  near  middle  of  body 
where  it  measures  1  in  the  snout,  6  in  the  head.  Caudal  originating 
immediately  behind  anal  opening  and  extending  to  near  tip  of  tail 
where  it  disappears  at  a  point  below  end  of  dorsal,  the  portion  of  tail 
without  fins  being  equal  in  length  to  the  snout.  Base  of  pectoral 
equal  in  length  to  gill-opening;  rays  of  fin  branched,  the  middle  ones 
longest. 

Color  in  spirits:  Body  tinted  with  brown  above,  lighter  below; 
body  and  tail  with  3  series  of  rounded  or  elongate  dark  brown  spots; 
the  upper  series  lying  along  the  dorsal  fin,  many  of  the  spots  being 
cut  by  the  base  of  it,  those  of  each  side  alternating  in  position;  median 
series  25  in  number,  extending  along  side  of  body  and  tail,  alternating 
in  position  with  those  of  upper  and  lower  series;  ventral  series  small 
and  somewhat  irregular  on  the  trunk,  larger  and  more  regular  on  the 
tail,  where  they  are  arranged  along  the  base  of  anal  alternating  in 
position  with  those  of  the  opposite  side;  tip  of  tail  light;  dorsal  fin 
with  dark  spots  each  of  which  corresponds  in  position  with  one  on  the 
body  at  base  of  fin,  there  being  about  twice  as  many  spots  on  the  fin 
as  on  either  side  of  body  at  its  base;  pectorals  and  anal  immaculate; 
head  with  a  large  oval  spot  above  gill-opening,  a  much  smaller  one 
above  and  behind  eye,  and  another  halfway  between  these;  small 
spots  below  eye  and  on  chin  and  throat ;  tip  of  snout  immaculate. 

This  species  closely  resembles  M,  tigrinis  of  the  Central  American 
coast.  It  is  colored  much  like  this  form,  and  the  body  has  the  same 
nearly  cylindrical  shape,  but  it  is  a  great  deal  more  slender,  specimens 
of  M.  tigrinis  of  equal  length  being  almost  twice  as  deep  and  having 
very  much  larger  heads.    The  snout  is  more  obtuse  in  M.  rupestri^. 

M.  magnificus  of  Hawaii  has  a  shorter  and  deeper  body  which  is 
compressed  rather  than  cylindrical,  a  longer  snout,  and  from  20  to  22 
spots  in  the  lateral  row.  Three  specimens  of  this  species  were  lately 
collected  by  the  writer  in  the  tide  pools  near  Honolulu,  the  first  to  be 
seen  since  the  species  was  discovered  in  1836.  These  specimens, 
which  were  carefully  preserved,  agree  with  the  original  description 
except  in  the  following  particulars.  The  body  is  decidedly  com- 
pressed, rather  than  cylindrical;  the  very  small  pectoral  fin  has  11 
instead  of  20  rays,  the  tips  having  no  doubt  been  coimted  thus  enu- 
merating the  branches;  the  teeth  are  not  acute,  but  on  the  contraiy 
have  rounded  points.  The  color  which  has  changed  very  little  from 
that  of  life  is  almost  exactly  as  originally  described,  the  dorsal 
however  being  spotted  much  like  that  of  M.  rupestria. 


492 


PROCEEDINOa  OF  THE  NATIONAL  MUSEUM. 


▼OL.42. 


The  following  table  records  some  measurements  of  the  Okinawan 
and  the  Hawaiian  specimens: 


Total  length  In  milUmeten.. . 

Head  in  length 

Depth. 

Depth  head 

Iiength  body,  including  head 

Length  snout 

Diameter  eye 

Cleft  of  month 

Width  of  gill-opening 

Snoot  to  origin  of  dorsal 

Height  dorsal 

Height  anal 

Length  pectoral 


rupatrti. 


416 
.003 
.02 
.038 
.042 
.011 
.006 
.016 
.01 
.04 
.011 
.009 
.01 


JfyriekAyt  magnifiBiu. 


400 
.067 
.036 
.03 
.043 
.016 
.006 
.018 
.01 
.034 
.016 
.007 
.008 


313 
.072 
.03 
.032 
.043 
.016 
.007 
.017 
.007 
.06 
.016 
.01 
.01 


366 
.07 


.081 

.043 

.016 

.007 

.016 

.01 

.04 

.016 

.01 

.01 


Type-specimen — Cat.  No.  74048,  U.  S.  Nat.  Mus. 

Family  MURiENIDiE.^ 

OTIANOTHORAX  BIBLBAGRI8  (Shaw). 
OTMITOTHORAZ  LATSAITUS  (Stelndsrhntr). 

A  specimen  390  millimeters  long  from  a  tide  pool  near  Naha  is 
almost  exactly  like  an  example  from  Hawaii.  The  head  and  body 
are  closely  covered  with  white  spots  which  grow  lai^er  and  fewer 
posteriorly.  These  white  spots  are  on  a  brownish  background  which 
has  numerous  black  spots  about  as  large  as  the  eye. 

OTMITOTHORAZ  PICTUB  (Ahl). 

Finely  clouded  with  brown  and  yellowish  gray  in  life,  the  color  soon 
fading  after  death  to  pale  brownish  gray  and  white. 

OTMNOTHORAX  tTHDmJLTUS  (laciplda). 
OTMITOTHORAX  PBTXLU  (Btoekar). 
OTIANOTHORAZ  8TBLLATUS  (larfflda). 

Three  specimens,  one  of  which  is  like  several  collected  at  Samoa 
by  Doctor  Jordan.  The  spots  are  about  the  size  of  the  eye  and  are 
scattered  over  the  body,  only  the  upper  ones  tending  to  ammge 
themselves  in  a  row.  Another  has  the  spots  larger  and  not  arranged 
in  rows.  It  is  possible  that  both  the  Okinawa  and  Samoa  spedmena 
are  representatives  of  M.  fimbriatus  Bennett,  figured  and  described 
by  Sleeker  as  6.  isingUenaides.^ 

OTMITOTHORAX  ALBnCAROmATUS  (Timmliiek  and  Seblatel). 

In  life,  brownish  gray,  darker  posteriorly,  the  fins  growing  more 
dark  toward  the  edges  where  they  are  narrowly  bordered  with  dead 
white;  anterior  portion  of  body  finely  reticulated  with  pale  yellowish- 
gray  lines;  snout  and  r^on  about  jaws  tinged  with  sahnon  red; 
iris  reddish  orange. 


>  UnpUrfffhu  oMnawm  (Jctdan  and  Snyder), 
s  Atl.  lohtb.  MnnMi.  p.  01,  pi.  86,  hg.  1. 
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Head  3.5  in  trunk;  4  in  tail;  snout  6  in  head;  eye  1.7  in  snout. 
Teeth  uniserial,  growing  gradually  smaller  from  before  backwards; 
no  enlarged  canines;  some  teeth  depressible,  others  apparently 
embedded  in  the  jaw.  Diameter  of  gill-opening  about  equal  to  that 
of  eye. 

"Hie  above  description  is  of  a  specimen  900  millimeters  long. 
Another,  320  millimeters  long,  had  life  colors  similar  to  the  above, 
but  differed  as  follows;  head  2.6  in  trunk;  4  in  tail;  snout  5.6  in 
head;  eye  2  in  snout;  teeth  biserial. 


One  specimen,  the  second  of  this  species  that  has  been  recorded, 
was  obtained  in  the  Naha  market.    It  resembles  the  type  very  closely. 

Suspecting  that  this  species  might  be  synonymous  with  Muraena 
reev€9i  Richardson,^  which  GQnther  records  from  Japan,  the  writer 
asked  Mr.  Henry  W.  Fowler  to  compare  Richardson's  description  and 
figure  with  that  of  Jordan  and  Seale.  Mr.  Fowler  writes:  "Although 
apparently  very  closely  related,  I  should  be  inclined  to  consider  the 
two  species  provisionally  distinct.  M.  reevesi  has  the  spots  on  the 
dorsal  and  anal  large  and  rather  sparce,  similar  to  those  on  the  trunk, 
and  arranged  in  two  irregular  series,  one  marginal  and  the  other  basal. 
There  are  no  median,  smaller  ones  as  in  6^.  phUippinvs.  M.  reevesi 
has  the  gill-opening  distinctly  black.  There  are  iJso  5  large,  dusky 
blotches  between  eye  and  gill-opening,  and  a  small,  dark  one  just  over 
gill-opening.  Jf .  reeven  further  displays  a  large  dark  blotch  on  ramus 
of  mandible  near  its  articulation,  and  the  thorax  and  abdomen  are 
rather  obscurely  mottled. " 

OTMHOTHORAZ  CHLAMT1>ATU8  Sojrdw. 

Plate  02,  fig.  1. 
Gymnothorax  ManlffdatuM  Sntdbr,  Proc.  U.  8.  Nat.  Miu.,  vol.  35,  1909,  p.  94. 

Two  specimens  of  this  remarkably  beautiful  eel  were  seciu*ed  in  the 
market  at  Naha. 

■CmDHA  MSBULOSA  (Ahl). 

■CHnSHA  KISHIIIOUTSI  Jtfdoi  tnd  Sosrdw. 

The  writer  can  not  foUow  Jordan  and  Seale  in  identifying  this 
species  with  E.  ddieaiula  (Kaup)  if  the  species  described  by  Sleeker ' 
is  identical  with  that  represented  by  Kaup's  specimen.  The  type  of 
E,  Jcishinauyei  came  from  Okinawa.  A  second  specimen  from  the 
Naha  market  does  not  differ  from  the  type.  These  have  the  body, 
including  the  head,  much  shorter  than  the  tail,  and  they  differ  in 
other  particulars  from  E.  ddicatula  as  will  appear  when  Blocker's 
description  is  compared  with  the  following: 

Head  3  in  trunk,  10  in  total  length;  head  and  trunk  1.6  in  tail;  eye 
14  in  head;  snout  7.     Dorsal  inserted  midway  between  gill  opening 

I  Voy.  Svijikw.,  1848,  p.  109,  pi.  40,  flf .  2. 
*  AtL  lobth.  Manin.,  p.  78,  pL  23,  flg.  3. 
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and  tip  of  snout.  Mouth  small,  the  eye  on  a  vertical  passing  midway 
between  tip  of  snout  and  angle  of  mouth.  In  the  upper  jaw  the  teeth 
are  in  a  single  series  anteriorly,  in  3  series  posteriorly;  all  bluntly 
pointed,  the  anterior  ones  very  heavy  and  slightly  curved  backwards, 
the  posterior  ones  somewhat  more  slender;  anterior  part  of  jaw  with 
2  or  more  rather  large  median  teeth  behind  which  is  a  vomerine  series, 
forked  in  front.  Teeth  of  lower  jaw  heavy  and  rather  blunt,  in  2 
series  laterally,  but  increasing  in  number  and  forming  a  cluster  at  the 
symphysis.  Body  gray,  mottled  and  spotted  with  brown,  the  head 
on  anterior  half  plain  brown;  gill  opening  with  a  brown  spot.  The 
type  is  much  faded  and  therefore  lighter,  the  markings  being  less 
distinct.  The  fins  are  like  the  body,  the  tip  of  the  tail  dark.  The 
length  of  the  specimen  here  described  is  145  millimeters. 

BCmDNA  POLTZONA  (Rldurdion). 

A  specimen  from  the  tide  pools,  130  millimeters  long,  was  brownish 
black  in  life  with  narrow  bars  of  yellowish  white. 

Family  BELONIDiE. 

TYLOSXJRUS  OIOANTBUS  (Temmiii^  and  Schlegel). 

Family  EXOCCETIDiE.^ 

HBMIRAMPHUS.  9P- 

Some  badly  damaged  specimens  from  the  market  that  closely 
resemble  H,  pacificus,  may  possibly  belong  to  that  species. 

HXBORAMPHUS  COMMSRSONI  Cmrtor. 

One  specimen  380  millimeters  long  from  the  market  has  the  fourth 
spot  of  the  body  located  below  the  middle  of  the  dorsal  fin.  A  fifth 
faintly  outlined  spot  is  below  the  posterior  part  of  the  dorsal.  There^ 
extends  along  the  dorsal  part  of  the  body  a  conspicuous  stripe  which, 
below  the  dorsal  fin,  is  equal  in  width  to  one  scale.  Anteriorly  the 
stripe  broadens  toward  the  pectoral;  posteriorly  it  narrows  on  the 
caudal  peduncle  and  then  abruptly  widens  on  the  base  of  the  caudal 
fin.  The  dorsal  part  of  the  stripe  is  steel  blue,  the  ventral  part  silvery. 
The  dorsal  has  12  rays,  the  anal  10.  There  are  50  scales  in  a  lateral 
series. 

PARBZOCCBTUS  BRACHTPTBRUS  (Solaiider). 

Family  FISTULARIIDJE. 

FISTULARIA  PBTIMBA  LactpMa. 
FISTULARIA  SBRRATA  Ctt?ler. 

Family  SYNGNATHIDiES. 

CORTTHROICHTHTS  ISHIGAJCniS  (Jordan  and  Snspder). 

Nine  specimens  were  taken  in  the  tide  pools.    The  length  of  the 
snout  usually  equals  that  of  the  rest  of  the  head,  but  in  some  examples 

1  Hemiramphtu  dunumUri  (Cuvier  and  ValendenneB). 
Bemiramjiiwjaponiais  BreToort  (fide  Tanaka). 
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it  is  alightly  less  while  in  others  it  is  considerably  more.    In  some 
indiyiduals  the  dark  throat  bars  are  little  developed  or  even  absent. 
The  writer  is  unable  to  find  any  characters  that  will  distinguish  the 
recently  described  C.  waitei  or  C.  derae  from  this  species. 

MXCROPmS  SZTENSUS  Snyder. 

Plate  62,  fig.  2. 
Mierophia  extensus  Sntder,  Froc.  U.  S.  Nat.  Mus.,  vol.  40,  1912,  p.  525. 

Pools  at  Naha. 

ICHTHTOCAMPUS  NOZ  Snyder. 

Plate  62,  fig.  3. 

IMhifocampM  nox  Sntdeb,  Proc.  U.  S.  Nat.  Hub.,  vol.  36,  1909,  p.  508. 

One  specimen,  a  female^  from  a  pool  at  Naha. 

MXCROPmS  OCELLATUS  Snyder. 

Plate  63,  ^.  1. 

Microphia  oeellatUB  Snyder,  Proc.  U.  S.  Nat.  Mub.,  vol.  36,  1909,  p.  598. 

Pools  at  Naha. 

Famfly  MUGILIDiE. 

MUOIL  CBPHALUS  LinuAai. 
UZJL  TROSCHSU  (Btoeker). 

Family  SPHYRAENID^. 

SPHTRJBNA  OBTUSATA  Cuvler  and  Vttonclennea. 

Two  specimens  from  the  market  agree  in  appearance  with  one 
figured  by  Otinther  in  ids  Fische  der  S&dsee. 

SPHTRANA  COICMXRSONI  Cufier  and  Valeodennec 

Family  POLYNEMIDJE. 

POLTDACTTLUS  AOONASI  Jefdin  and  McOregor. 

Panuly  HOLOCENTRIDiE.* 

MTIUPRISTIS  nfTBRMBDXXJS  (OliatiMr). 

One  specimen  about  230  millimeters  long/ from  the  market,  has 
the  tip  of  the  dorsal  lightly  touched  with  dusl^  color,  and  a  mere 
trace  of  black  on  the  anal.  Both  the  soft  dorsal  and  anal  are  nar- 
rowly edged  with  white. 

MTSIPSISTIS  MACROLXPI8  Btoekw. 

An  individual  from  the  market  agrees  closely  with  Bleeker's  figure 
except  in  color.  It  has  in  addition  to  the  dark  border  of  the  opercular 
membrane,  a  black  tipped  dorsal,  anal,  and  caudal.  The  scales  of 
the  back  are  narrowly  edged  with  dusky  color.    It  is  like  a  specimen 

i  Famfly  Xtbemoodm, 
AiheHna  woodwardi  (Jordan  and  Starks). 
Holocmtrm  Htoiai  (Jordan  and  Fowlar). 
BoHoomifUi  prvfUa  (LaodpMe). 
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from  Bacon;  Philippine  Islands,  except  that  the  latter  has  immaculate 
fins.  This  species  may  be  distinguished  from  M,  adustua  by  its  more 
rounded  head  and  less  conical  snout. 

HOLOCXHTRUS  8AMMARA  (FMkftl). 

One  specimen  from  the  market!  The  soft  dorsal  is  narrowly  edged 
with  dusky  color.    The  third  anal  spine  and  the  first  ray  are  dark. 

HOLOCSirrRUS  BINOTATUS  Qnoy  and  OiSnund. 

Two  examples  measuring  about  280  millimeters,  from  the  market, 
agree  with  Samoan  specimens  except  that  they  have  no  dark  marks  on 
the  dorsal  membrane. 

holocbhtrus  ruber  (VMikai). 
A  specimen  210  millimeters  long,  purchased  in  the  market,  i»  in 
every  particular  like  the  figure  of  H,  mdanospUus  of  Bleeker.^  It 
has  a  somewhat  more  elongate  snout  and  longer  and  more  pointed 
ventrals  than  an  example  from  Hongkong  figured  by  Jordan  and 
Scale.'  The  spot  at  the  bases  of  the  dorsal,  anal,  and  caudal  are  very 
conspicuous  on  the  Okinawa  specimen. 

HOLOCBlffTRUS  PUHCTATISSIMUS  Cii?tor  and  VatondaoiiM. 

One  small  example  from  the  pools. 

Family  SCOMBRID^. 

BUTUYIVJNUS  AZXBTBRATUS  (Raflxiaw|ii«). 

A  specimen  from  the  market,  with  6  spots  below  the  corslet,  has 
been  identified  as  E.  dUeteraius  without  direct  comparison  with  speci- 
mens from  elsewhere. 

Family  CARANGIDJE.» 

SCOMBSROmBS  SAHCTIPBTRX  Cuvler  and  Vatonctoniica. 

TRACHUROPS  CRUMBNOPmTRALMA  (Blodi). 

CARAMX  JARRA  Cuvtor  and  Vatondimnaa. 

CARANX  XONOBnJS  (FoiskAl). 

CARAHl!  FORSTERZ  Cuviar  and  Vafcrnriannaa. 

.UACnS  CniARXS  (BlaCh). 

Differs  from  A.  major  in  the  heavier  body,  broader  interorbital 
space,  and  darker  colored  dorsal  area. 

Family  TRICHIURIDiE. 

TRICmXJRUS  HAUMXLA  (FoiSkil). 

There  are  2  orange  stripes  along  the  sides,  the  lower  bordering  the 
kteralline. 

1  Atl.  Idbth.,  liursen,  pi.  359,  fig.  1. 

•  PRw.  Davenport  Acad.  8cL,  voL  10,  p.  6,  pi.  2. 

*  rraekiiioeiwteiZI(m<(LaoApMe). 

gqrtoto  yrfminrocUBfti  (Twnmlnck  and  RrtilnylJL 
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Famfly  PEMPHERID^. 

PB2CPHBRIS  JAPOnZCUS  Dodorlein. 
PBMPHSRZS  OUALBNSIS  Cnvler  and  ValencieniiM. 

Family  CHILODIPTERrD^. 

AMZA  NOVSMFASCIATA  (Ctivtor  and  Vatonciwiiiei). 

This  species  is  abundantly  represented  in  the  pools.  In  life  the 
body  above  the  median  stripe  has  a  distinctly  bluish  sheen,  while 
below  it  is  reddish;. stripes  brassy,  the  two  dorsal  ones  tinged  with 
olive;  edge  of  opercle  bluish;  iris  brassy;  spinous  dorsal  suffused  with 
dark  orange,  other  fins  with  light  red,  the  soft  dorsal  having  a  brassy 
bar. 

AMIA  SAVATBNSIS  (Gttnther). 

Small  specimens  were  occasionally  seen  in  the  tide  pools. 

AMIA  LATERALIS  (ValeiictoiiiMS). 

Market.  Four  individuals  measuring  about  65  millimeters,  show 
traces  of  a  short  stripe  above  the  median  one. 

AMIA  BR7THRINA  (Snyder). 

Apparently  rare,  but  one  example  having  been  seen  in  the  pools. 

APOOONICHTHTS  NAF JB  Saydor. 

Plate  63,  fig.  2. 

Apogonichthys  na/x,  Snyder,  Froc.  U.  S.  Nat.  Mua.,  vol.  36, 1909,  p.  599. 

Naha  pools. 

Family  KUFTJTDiE. 

8AIOIB  TMSIURA  (Citvtor  and  Viteactonni). 

Family  SERRANIDiE.» 

VABIOLA  LOQTI  (foflkil). 

Of  two  specimens  secured  in  the  market,  the  larger,  measuring  330 
millimeters  in  length,  was  colored  as  follows:  Yellowish  olive  above, 
shading  into  salmon  red  beneath,  each  scale  with  a  darker  center; 
head,  body,  and  fins  with  spots  which  are  cerulean  blue  on  the  upper 
parts,  reddish  on  the  sides,  and  decidedly  red  beneath,  each  spot 
with  a  narrow,  dark  blue  margin;  posterior  border  of  dorsal,  anal, 
caudal,  and  pectorals  with  a  broad  margin  of  orange,  the  terminal 
maigin  of  the  pectoral  bordered  proximally  with  bluish  gray;  outer 
edges  of  ventrids  reddish  brown,  the  inner  edges  orange.  In  alcohol 
the  color  is  dark,  the  dorsal  spots  bluish  gray,  the  ventrals  white; 
fins  with  the  posterior  edges  white.  The  smaller  example,  150«milli- 
meters  in  length,  is  almost  devoid  of  color,  the  light  borders  of  the 
spots  and  fina  being  scarcely  distinguishable  in  consequence. 

>  Xpinephdut  mem  (Bloch). 

Centrogenga  waigiengit  (Quoy  and  Oaimaid). 

20441'— Proc.N.M.voL42— 12 32 
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VARIOLA  FLAVIMAROINATA  (RttppeO). 
CBPHALOPHOUS  URODBLUS  (ForMr). 

Several  specimens  from  the  market  show  a  considerable  amount  of 
variation  in  color.  Two  are  almost  black,  except  for  light,  conver- 
gent caudal  stripes  which  are  separated  by  jet  black  areas.  A  third 
specimen  has  only  the  tail  and  caudal  fin  of  a  dusky  hue,  while  a 
fourth  is  ahnost  entirely  without  dark  color,  the  caudal  stripes  being 
very  faint.  The  darkest  example  has  a  dusky  opercular  spot,  and 
all  have  black-edged  ventrals. 

One  small  specimen  was  taken  in  a  tide  pool. 

CBPHALOPHALUS  SONNBRATI  (Cvvier  and  Valandeiinef ). 

One  example  from  the  market  measures  300  millimeters  in  length. 
The  second  anal  spine  is  slightly  shorter  and  heavier  than  the  third. 
The  fins,  except  the  pectorals,  have  narrow  dusky  borders,  the  dorsal, 
anal,  and  caudal  being  edged  with  white. 

EFINBPHBLUS  MBOACmR  (Rlchardwn). 

Many  were  seen  in  the  market,  and  a  few  were  taken  in  the  pools. 

EPINSPHSLUS  STELLATUS  (Richardson). 

Collected  from  both  the  market  and  pools. 

SPINBPHKLUS  TSIRIMUNARA  (Temminck  and  Sehlegel). 

Market  specimens  were  light  crimson,each  scale  with  a  lighter  cen- 
ter; spinous  dorsal  with  a  black  margin,  the  other  fins  with  yellowish 
margins. 

BPINEPHELUS  TAUVINA  (Fotikll). 
BPDTBPHSLUS  CiBRXTLBOPUNCTATUS  (Blodi). 

One  small  example  from  a  tide  pool. 

BPnnSPHSLUS  SUMMANA  (FonkAl). 

One  very  dark  specimen,  the  light  spots  of  the  body  being  very 
indistinct,  while  those  of  the  fins  are  more  prominent. 

SPINBPHKLUS  RHTNCHOLBPIS  BlMker. 

Small,  pearly  spots,  prominent  in  examples  from  the  market,  have 
almost  entirely  disappeared  in  the  preserved  specimens. 

PLBSIOPS  MBLAS  (Bleoker). 

This  species  is  abundantly  represented  in  the  pools.  In  life  the 
body  is  deep  brownish  black,  the  color  a  little  lighter  on  basal  parts 
of  scales;  iris  blue  and  gold;  dorsal  spines  tipped  with  bright  reddish 
orange,  a  narrow,  purple  stripe  extending  along  middle  of  fin,  the 
membirane  of  soft  dorsal  dark  yellowish  gray  below  the  stripe ;  pectoral 
tinged  with  ;^ellow;  anal  with  an  indistinct,  narrow,  pearly  blue  stripe 
passing  diagonally  from  base  of  fiirst  spine  to  tip  of  last  ray.  In 
alcohol  the  specimen  here  described  has  become  brownish  black,  the 
spinous  dorsal  being  tipped  with  white. 
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FamUy  LUTIANIDiE.* 

LUTIAlfUS  KASBCIRA  (Fonkll). 

Two  specimens  from  the  market,  70  millimeters  long,  have  the 
oblique  stripes  rather  faintly  outlined,  while  a  conspicuous,  dark 
spot  appears  below  the  origin  of  the  soft  dorsal,  and  between  the 
stripes  which  pass  backward  from  the  eye.  One  large  example  has 
the  stripes  well  defined  and  the  spot  scarcely  discernible. 

IfUTIAinTS  RIVULATUS  (Cuvler  and  yalencieimes). 

Some  market  specimens  about  80  millimeters  long  are  presumed 
to  be  young  individuals  of  this  species.  Thfey  have  a  well-defined 
dark  bar  extending  from  the  base  of  the  pectoral  to  the  origin  of  the 
dorsal,  behind  which  are  one  or  two  indistinctly  outlined  or  scarcely 
visible  bars.  A  white  spot  on  the  lateral  line  is  bordered  anteriorly 
and  posteriorly  by  a  dark  spot.  There  are  narrow,  dark  bars  across 
the  interorbital  space. 

LUTIAinTS  QUINQUELIKBATUS  (Bloch). 
LUnANUS  AROBNTHCACULATUS  (Forakll). 
IfUTIANnS  VmA  (Qttoy  and  Oaimard). 

Color  of  a  fresh  market  specimen,  grayish  olive,  slightly  darker 
above  the  lateral  line  where  the  body  color  becomes  decidedly  tinged 
with  yellow  posteriorly;  lighter  below  lateral  line,  the  ventral  surface 
suffused  with  light  red;  many  oblique,  yellow  stripes  above  lateral 
line;  each  scale  below  lateral  line  with  a  narrow,  greenish  white 
stripe;  those  on  ventral  surface  pearly;  between  the  narrow  stripes 
are  broader  ones  of  pale  orange;  head  grayish  ohve  above,  the  sides 
strongly  tinged  with  lavendar;  maxillary,  edge  of  lower  jaw  and 
lower  edge  of  preopercle  margined  with  yellow;  chin,  throat,  and 
branchiostegal  region  dead  white;  dorsal  fins  tinged  vdth  yellowish 
olive  and  edged  with  orange;  pectorals  and  ventrals  suffused  with 
orange;  spot  below  origin  of  soft  dorsal  brownish  black;  a  pale, 
scarcely  visible  dark  stripe  passing  from  snout  through  eye  toward 
dark  spot. 

LUTIANUS  MONOSTXOMA  (Co?tof  and  VatonetomM). 
AFRION  VnUBSCSNS  (Cnvtor  and  VatenctennM). 
PLATXIAIUS  AMOnnXS  Soydar. 

Plate  63,  figure  3. 

Platyiniua  cmuxnuB  Sntdeb,  Ph)C.  U.  S.  Nat.  Mufi.,  vol.  40,  1912,  p.  530. 

Family  ILEMULIDiE. 

CiBSIO  BRTTHROOASTBR  Cuytor  and  Vatendannaa. 

CS8IO  CJBRULAURBUS  (LaelpMa). 

CJSSIO  CHRTSOZOmrS  KuU  and  Van  JUamUL 

Color  of  a  market  specimen,  deep  purple  above,  becoming  bluish 
on  the  sides;  ventral  surface  pearly  blue,  each  scale  with  an  indistinct 

1  Lutlaniu  margimUut  (Cuvier  and  Valenefannew). 
Lviiamu  wUmamilaJt»»  (Blooh). 
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reddish  spot;  chin  and  throat  suffused  with  bright  red;  two  narrow, 
bright  orange  stripes  on  the  dorso-htteral  surface;  fins  strongly  suf- 
fused with  pink ;  caudal  lobes  tipped  with  black ;  asil  of  pectoral  black. 

TERAPOn  JASBUA  (FmiUI). 
PIXCTORHTHCHDS  DUOKAHMA  (laelilto). 

Of  two  specimens  procured  in  the  market,  one  has  the  membrane 
of  the  spinous  dorsal  black,  the  soft  dorsal  with  two  rows  of  round 
black  spots  and  a  black  edge,  the  caudal  with  large,  round  black 
spots  and  a  black  edge,  the  anal  similar,  and  the  pectorals  dusky. 
The  other  has  the  dorsals  and  anal  narrowly  edged  with  black,  the 
spinous  dorsal  with  a  median  row  of  black  spots,  the  soft  dorsal  with 
obhque,  dark  bars  which  tend  to  break  up  into  spots,  the  caudal  and 
anal  with  black  spots,  and  the  pectoral  dusky.  The  edges  of  the 
ventrals  in  each  case  are  broadly  bordered  by  dusky  color  on  the 
upper  surface,  the  membranes  of  the  fins  being  dead  white  between 
the  rays, 

PLECTOHHmCHUS  CHJCTODOllTOmBB  (Lu^td*). 

In  a  fresh  market  specimen  the  spots  of  the  body  are  deep  brown, 
the  interspaces  light  yellowish  gray;  ventral  ports  gray,  with  pearly 
reflections;  fins  tinged  with  pearly  blue;  lips  white,  the  membrane 
behind  upper  lip  bri^t  red;  inside  of  mouth  clouded  with  red. 

POMADA8IS  AROBIITEDa  (UHtfUa). 
POBUDASIS  KASIA  <Bl0Cb). 

Rows  of  small,  dusky  spots  along  the  sides  above  the  median  line, 
which  do  not  tend  to  form  vertical  bars  or  series. 

SCOLOPBIS  CAIfCXlLATA  Cnin  ud  YDtartoPM*). 
SCOLOFSIS  BUJHXATA  (Blocb). 

Bloch  says:  "Le  Japon  producit  ce  poisson",  and  the  finding  of  3 
examples  in  the  Naha  market  tends  to  support  the  Btatement. 

PBHTAPUS  mCSODOn  (BlMkn). 

One  specimen  from  the  market  agrees  with  Bleeker's  figure  and 
description, 

PBITTAPUS  rOBHOSUliUS  Saite. 

Plate  «,  fig.  1. 
Fentaptu  formotuiua  Smtdkb,  Proc.  U.  S.  Nat.  Hua.,  vol.  40,  1912,  p.  &31. 
There  are  48  scales  in  the  lateral  series. 

IfTBZ  AintOLISXATDB  (1 


Family  SPARIDiE. 

BABAS  (hnfcU). 


AHBonrxnsta  BiMkar. 

MOSnSI  BlMkK. 


sal913.  FISHES  OF  OKINAWA—SNYDER.  501 

Family  KYPHOSIDiE. 

OIHSXXA  MBZIHA  JcHaa  and  Staiki. 

Two  specimens  from  the  market  and  one  from  a  tide  pool.  The 
yertical  band  is  scarcely  visible  on  one  and  entirely  absent  from 
another,  the  smallest  one,  which  measures  about  500  millimeters  in 
length. 

Family  GERRIDiE. 

GUtRSS  fILAMBllTOSUS  Cvvter  and  Vtlencieniies. 

Fanuly  OPLEGNATmDiE. 

OPLBONATHTTS  FASCIATUS  (Temmlnck  and  Schlegel). 

m 

Three  specimens  from  the  tide  pools. 

Family  MULUDiE. 

UPKHSUB  MOANA  Jordan  and  Saala. 

In  some  examples  the  color  is  very  pale,  only  the  two  posterior 
dark  saddles  appearing  distinctly,  the  others  being  barely  suggested. 

UPSNKUS  BARBXRUriTS  (LacfipMe). 
UVKHKUU  BAK3SUNOIDBS  Bleaker. 

In  3  specimens  the  dusky  color  of  the  sides  extends  well  on  to  the 
ventral  surface,  the  pectoral  has  a  conspicuous  splash  of  dusky  at  its 
base,  and  the  lower  caudal  lobe  is  broadly  bordered  with  blackish. 

UPSNBUS  PLXUROTiBllIA  (Playteir). 

A  single  specimen  obtained  in  the  Naha  market  is  certainly  a  rep- 
resentative of  this  species,  agreeing  perfectly  with  the  description  of 
Playfair.* 

The  head  is  contained  3.4  times  in  the  length;  depth  equal  to  length 
of  head;  eye  2  in  snout,  4.5  in  head;  scales  in  lateral  line  29;  between 
lateral  line  and  dorsal  2;  between  lateral  line  and  base  of  anal  6. 
The  barbels  reach  a  vertical  through  posterior  edge  of  preopercle. 
Gill-rakers  about  6-22,  those  of  lower  arch  long  and  slender.  The 
dorsal  spines  and  rays  are  not  filamentous,  the  spinous  dorsal  when 
depressed  falling  far  short  of  the  base  of  soft  dorsal. 

In  life,  the  scales  of  the  upper  parts  are  narrowly  margined  with 
olive,  while  ventrally  the  marginal  color  fades  and  becomes  tinged 
with  red;  there  is  a  white  saddle  across  caudal  peduncle  at  base  of 
soft  dorsal ;  sides  with  three  white  stripes,  the  first  or  upper  extending 
from  eye  in  almost  a  straight  line  to  end  of  soft  dorsal  fin,  the  second 
from  tip  of  snout  through  lower  edge  of  eye  to  light  saddle  on  caudal 
peduncle,  the  third  may  be  traced  for  a  short  distance  along  the  row 
of  scales  below  the  latter;  barbels  yellow;  spinous  dorsal  clouded  with 
greenish  yellow  and  white,  pinkish  toward  the  edge;  soft  dorsal  and 

>  Ftahes  of  Zandbar,  p.  41,  Og.  Z,  not  4,  Uia  referenoe  numberB  eyidenUy  having  been  Intercbanged. 
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anal  yellowish  with  pearly  white  spots ;  pectorals,  ventrals,  and  caudal 
suff4ised  with  pink. 

In  spirits  the  posterior  light  saddle  and  the  two  upper  stripes  remain 
perfectly  distinct. 

UPBNSXTS  CTCLOSTOMUS  (LacCpMe). 
UPBNSnS  CHRTSBRTDROS  (Lae6pMe). 
UPBRXUS  PLBUROSPnfOS  Bleoker. 

Three  examples  of  this  species  were  secured.  The  black  lateral 
spot  does  not  seem  to  be  a  constant  character^  perhaps  disappearing 
with  age.  It  is  distinct  in  a  specimen  150  millimeters  long,  scarcely 
visible  in  one  240,  and  entirely  absent  in  a  lai^er  example. 

Head  3.5  ui  length  to  base  of  dorsal;  depth,  3.5;  depth  caudal 
peduncle,  9.2;  eye,  4.7  in  head;  width,  interorbital  space,  3.5;  length 
snout,  1.9;  maxillary,  2.4;  D.  \lil,  9;  A.  7;  scales  in  lateral  line  29. 

Body  rather  deep,  the  contour  rising  gradually  from  tip  of  snout  to 
origin  of  spinous  dorsal.  Eye  nearer  border  of  opercle  than  tip  of  snout 
a  distance  equal  to  its  diameter.  Interorbital  space  high  and  strongly 
convex,  this  character  becoming  more  pronoimced  with  age.  Max- 
illary not  reaching  a  vertical  through  anterior  edge  of  orbit,  its  upper 
edge  fitting  beneath  edge  of  preorbital,  the  posterior  edge  i*ounded. 
Barbels  reaching  a  vertical  through  edge  of  opercle.  Gill-rakers  6-1 7 ; 
those  on  lower  arch  long  and  slender.  Teeth  in  a  single  series  on 
jaws,  strong  and  rather  short.  Scales  weakly  ctenoid.  First  dorsal 
spine  minute,  the  third  longest,  1.5  in  head;  spines  when  depressed 
not  reaching  base  of  second  dorsal.  Second  dorsal  low,  the  longest 
(second)  ray  about  equal  to  depth  of  caudal  pedimcle;  anal  slightly 
higher.    Caudal  deeply  forked,  1 .2  in  head ;  pectorals  1 .4 ;  ventrals  1 .4. 

Color  in  spirits :  Opercle  dark,  the  dusky  lining  of  the  inside  showing 
through ;  a  faint  dark  spot  below  lateral  Une  at  a  point  beneath  pos- 
terior portion  of  spinous  dorsal;  absent  on  large  individuals;  scales 
of  upper  part  of  body  narrowly  edged  with  darker,  the  center  having 
a  somewhat  lighter  area. 

UFJmiCUS  DIDICU8  (Sluw}. 

Color  in  life :  Body  above  lateral  line  suffused  with  purple,  slightly 

greenish  gray  below,  the  light  spot  between  the  dorsals  with  a  brassy 

sheen;  scales  on  upper  parts  narrowly  edged  with  yellowish  olive, 

the  color  fading  and  ahnost  disappearing  ventrally;   each  scale  of 

lower  parts  with  a  pale  brassy  spot  on  its  posterior  edge;   caudal 

peduncle  vdth  narrow  yellowish  stripes  in  region  of  the  black  spot, 

the  body  color  here  being  almost  white;  head  colored  Uke  the  body; 

a  pearly  blue  stripe  from  tip  of  snout  to  lower  margin  of  eye ;  snout 

nth  vermiculations  of  same  color;  vermiculations  and  line  followed 

narrow  yellow  stripes ;  barbels  white;  spinous  dorsal  pinkish,  the 

nbrane  anterior  to  each  spine  greenish  yellow,  soft  dorsal  pinkish 
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with  greenish  yellow  oblique  bars;  anal  pearly  white  with  oblique 
yellow  bars;  caudal  reddish,  the  membranes  suffused  with  greenish 
yellow;  pectorals  suffused  with  cherry  red. 

UPBNEUS  FlBDItOSTIOMA  (Btnuett). 

Color  in  life:  Bright  red  above,  growing  lighter  and  tinged  with  red 
on  the  sides;  white  beneath;  head  reddish  above,  the  sides  with 
bliiish  reflections,  purple  striles  extending  forward  from  eye ;  barbels 
tinged  with  pink;  spines  of  dorsal  red,  the  membranes  suffused  with 
yellowish  red;  soft  dorsal  reddish  on  basal  half,  the  upper  part  with 
yellow  and  pearly  stripes,  the  latter  bordered  with  reddi^;  upper 
and  lower  lobes  of  caudal  red,  the  middle  rays  bright  yellow;  anal 
pale  pearly  blue,  vdth  yellow  stripes. 

MULLOn>BS  VLAVOUNBATUS  (LacftpMo). 

A  single  specimen  290  millimeters  long  is  referred  to  this  species. 

Head  3.5  in  the  length;  depth  3.8;  snout  2.2  in  the  head;  eye  4.2; 
scales  in  lateral  line  39,  the  pores  with  many  branches;  gill-rakers 
7-20  on  first  arch,  the  longest  not  equal  in  length  to  diameter  of 
pupQ;  barbels  reaching  to  below  post^or  border  of  opercle;  dorsal 
spines  7 ;  4  scales  between  tips  of  depressed  spines  and  base  of  soft 
dorsal;  8  dorsal  and  6  anal  rays. 

In  life  the  head  and  body  were  strongly  suffused  with  pearly  blue 
above  the  lateral  line,  pink  below;  a  dark  lemon  yellow  stripe 
extended  from  eye  to  caudal  fin,  crossing  the  lateral  line  at  a  point 
below  last  dorsal  ray;  each  scale  above  stripe  bordered  by  yellowish 
olive,  below  with  deep  pink;  head  reddish,  darker  above;  ixis  silvery, 
a  conspicuous  red  ring  aroimd  pupU;  barbels  whitish;  pectorda 
suffused  with  reddish,  the  other  fins  bright  yellow. 

UFKMJfiOn>BS  BXNSASI  (TMmilncik  and  Sddegtf). 

This  species,  somewhat  resembling  TJ.  vittatua  in  its  color  pattern, 
may  be  distinguished  by  the  long  fijrst  dorsal  spine. 

UFKNBOmBS  TRAOULUS  CRidmdaon). 

In  life,  greenish  gray,  lighter  below;  a  broad  brown  lateral  stripe 
extending  from  eye  to  caudal  fin,  below  which  the  head  and  body  are 
spotted  with  brown;  barbels  orange;  spinous  dorsal  clouded  with 
brown,  purple  and  lemon  yellow;  soft  dorsal  spotted  with  reddish 
brown,  the  membrane  suffused  with  yellow;  caudal  lightly  washed 
with  yellow,  barred  with  brownish  black;  ventrals  and  anal  tinged 
with  yellow  and  spotted  with  pale  purplish  brown;  pectoral  yellow- 
ish, spotted  with  reddish  brown. 

UFBHBOmSS  VITTATUS  (FMakU). 

Color  in  life,  silvery,  the  upper  parts  with  a  pale  greenish  sheen, 
the  ventral  surface  pale  yellow;  sides  with  4  metallic  stripes,  the 
upper  2  dark  copper  colored,  the  next  lower  brassy,  and  the  lowest 
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somewhat  lighter;  spinous  dorsal  edged  with  black,  the  median  por- 
tion with  2  dead  white  bars  between  which  is  one  of  brassy;  soft 
dorsal  without  black,  but  otherwise  colored  as  the  spinous  portion; 
caudal  with  black  bars  having  a  brassy  sheen;  ventrals  and  anal  dead 
white,  tinged  with  yellow;  pectorals  transparent;  barbels  white. 

Family  POMACENTRIDiE. 

AMPHRIPRION  FRBNATUS  Brevont 

In  life  the  color  is  brilliant  red  tinged  with  orange,  deeper  on  the 
snout,  lighter  posteriorly;  tips  of  soft  dorsal,  caudal  and  anal  deep 
orange;  bar  of  head  cerulean  blue,  bordered  by  deeper  blue,  the  whole 
edged  with  brownish  black,  the  dark  color  spreading  anteriorly  and 
posteriorly  into  a  cloud  which  extends  from  eye  to  end  of  spinous 
dorsal;  pectoral  light  reddish  orange;  ventrals  similar,  the  spine 
brownish  black. 

POMACSNTRUS  NIORICAlf S  Lac6pMe. 
POMACBNTRUS  MSLANOPTERUS  Bleeker. 
POMACBNTRUS  DORSALIS  GUI. 

The  synonomy  adopted  by  Jordan  and  Snyder  *  for  a  species,  P. 
dorsalis,  described  by  Gill,^  may  also  include  P.  ddurus  Jordan  and 
Seale.'  Several  specimens  agreeing  almost  perfectly  vdth  Dr.  Theo- 
dore Gill's  description  and  also  with  a  cotype  of  P.  ddurus  were  col- 
lected in  the  pools  at  Naha.  The  spot  at  base  of  pectoral  mentioned 
by  Gill  is  scarcely  discernible  and  the  posterior  bluish  spots  are  faint. 
The  cotype  of  P.  ddurua  has  15  rays  in  the  dorsal,  the  spot  on  the 
soft  dorsal  is  not  ocellate,  but  has  only  a  light  border  anteriorly;  the 
scales  in  the  lateral  line  number.  25  or  26. 

ABUDBFDTTF  SORDmUS  (FoiskAl). 

Common  in  the  pools. 

ABUDBFDUF  RICHARDSONI  Snyder. 

Plate  64,  fig.  2. 

Ahiukfdyfrichardsoni  Sntdkr,  Ftgc.  U,  S.  Nat.  Mus.,  vol.  36,  1909,  p.  600. 

Pools  near  Naha. 

ABUDBFDUF  REX  Snyder. 

Plate  64,  fig.  3. 

Abudefdufrex  Snyder,  Proc.  U.  S.  Nat.  Mus.,  vol.  36,  1909,  p.  601. 

Tide  pools,  Naha. 

1  Proo.  U.  S.  Nat.  Mus.,  vol.  34, 1900,  p.  604. 

•  Proc.  Acad.  Nat.  Sci.,  Phlla.,  1859,  p.  147. 

•  Proc.  U.  S.  Nat.  Mus.,  vol.  28, 1905,  p.  783. 
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ABTTDBIDUF  ZORATUS  (CuvlDr  and  Valendeniief ). 

Apparently  rather  rare  in  the  pools.  Brownish  black  in  life,  with 
a  bluish  white  bar  across  median  part  of  body;  scales  posterior  to 
bar  with  purple  centers,  those  anterior  being  similar  but  lighter;  fins 
slightly  tinged  with  olive;  a  small  black  spot  on  upper  edge  of  base 
of  pectoral.  Small  examples  (400  millimeters  long)  have  a  black 
ocellus  near  end  of  spinous  dorsal  and  a  black  spot  on  upper  part  of 
caudal  peduncle  just  behind  base  of  soft  dorsal. 

ABUDBFDUF  OLAUCUS  (Cuvler  and  Valenciennes). 

This  species  may  be  recognized  at  once  among  the  other  blue 
tide-pool  fishes  of  Okinawa  by  the  jet  black  anal  opening. 

ABX7DSFDT7T  TURCHBSIUS  Jordan  and  Sdale.        • 

In  life,  bright  cerulean  blue  with  black  markings  on  throat  and 
breast.  The  smaller  examples  have  a  more  or  less  definite  black  spot 
on  body  at  base  of  last  dorsal  ray.  The  color  fades  rapidly  as  the 
fish  dies,  the  body  becoming  dark,  each  scale  with  a  dusky  edge,  the 
throat  growing  yellowish. 

Specimens  are  veiy  abundant  in  the  pools. 

ABX7DSFDT7T  COn*BSTIllUS  (Cnvler  and  Valendennea). 

Large  examples  were  seen  in  the  market,  and  a  few  young  indi- 
viduals were  collected  from  the  pools.  TKey  agree  in  all  details  with 
Samoan  specunens. 

ABUDBFDUF  RHOICALBUS  Snjrder. 

Plate  65,  fig.  1. 
Ahidefduf  rhomaleus  Sntder,  Proc.  U.  S.  Nat.  Mub.,  vol.  40,  1912,  p.  534. 

FamUy  MALACANTHIDiE. 

MALACANTHUS  PARVIPINinS  (VaiUant  and  Sauvage). 
OCBANOPS  LATOVmATA  (LaoApMe). 

FamUy  PSEUDOCHROMIDiE. 

DAMPIBRIA  SPILOPTBRA  (Bleefcer). 

This  species  is  rather  common  in  the  pools. 

Family  CIRRHITIDiE. 

GONnSTTOS  ZBBRA  (DMerleln). 

This  species  differs  in  color  from  G.  vittaius  of  Hawaii;  the  body  is 
not  so  deep  and  the  profile  above  the  eyes  is  much  less  gibbous. 

PARACIRRmTBS  FORSTBRI  (Bloch  and  Sdinelder). 

Several  specimens  were  found  in  the  market. 
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Fanuly  LABRIDiE.* 

CHCBRODON  JORDAin  (SaydAr). 

Plate  65,  fig.  2. 
Choerops  jordani  Sktder,  Proc.  U.  S.  Nat  Mus.,  vol.  35, 1909,  p.  98. 

LBPIDAPLOIS  LOZOZONUS  Snydar. 

Lepidaplois  loxozonus  Snyder,  Proc.  U.  S.  Nat.  Mus.,  vol.  35, 1909,  p.  94. 

LBPIDAPLOIS  MIRABILIS  Snyder. 

Plate  66,  %  1. 
LepidajiiUM  mvrabUis  Sntder,  Proc.  TJ.  S.  Nat.  Mus.,  vol.  35, 1909,  p.  96. 

LBPIDAPLOIS  PBRDITIO  (Qoosf  and  Otimaid). 
BPEBXTLUS  mSmiATOR  (PaUis). 

A  fresh  market  specimen  was  bright  orange,  each  scale  having  a 
narrow,  vertical,  brownish  bar;  dorsal  with  a  median  orange  stripe, 
above  which  the  membrane  is  suffused  with  green;  a  barely  discern* 
able  brownish  stripe  extending  through  eye  toward  upper  edge  of 
gill  opening.  The  same  specimen,  measuring  210  millimeters  in 
length,  when  placed  in  alcohol  became  plain  yellowish  relieved  by  a 
dusky  bar  on  the  head  and  a  few  faint  dark  spots  on  the  scales.  A 
larger  preserved  specimen  is  very  dark  in  color,  the  fins  being  almost 
black.  The  pectoral  has  a  distinct  light  border  and  the  scales  have 
dark  borders  except  in  the  region  immediately  above  and  behind  the 
pectorals,  where  they  are  much  lighter.  ,The  dark  stripe  on  the  head 
is  very  conspicuous.. 

HBMIGTMNUS  FXTLIOINOSUS  (LacftpMo). 
ANAMPSBS  OBRXTLBOPTTNCTATUS  RappdL 
STBTHOJUUS  CASTURI  Oliiifher. 
STBTHOJTJUS  PHBKADOPLUIIA  Btoeker. 

One  very  small  specimen  from  the  pools  is  referred  with  some 
doubt  to  this  species. 

STBTHOJUUS  AZZLLASIS  Qooy  and  Otbnaid. 

Four  specimens,  xneasiuing  about  700  millimeters  long,  from  the 
pools  are  identified  with  the  Hawaiian  8,  axillaris,  for  when  directly 
compared  they  resemble  specimens  from  Honolulu  very  closely.  It 
is  probable  that  this  species  and  S.  handanensia  (Bleeker)  are  synony- 
mous. In  alcohol  the  Okinawa  specimens-  are  not  abruptly  lighter 
below  as  are  examples  of  8.  handaTiensis  from  Samoa  described  by 
Jordan  and  Seale,  but  on  the  contrary  the  dark  color  of  the  upper 

1  CrenUabnu  tt^nefferi  (Ishilcawa). 

A  mpheces  g€ograpMeu9  (Cuvier  and  ValencIeDnas). 

SttOujuUa  pneat  (Jordan  and  Snyder). 

HemiQfmnua  mdaptenu  (Bloch). 

Halkhmrei  trtmaeulatut  (Quoy  and  Oaimard). 

Oomphotut  tricolor  (Quoy  and  Oaimard). 

CMUnut  oxjfrhifnchua  (Bleaker). 
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parts  is  maintained  almost  to  the  ventral  surface,  where  the  tran- 
sition to  a  lighter  hue  is  gradual.  In  life  the  color  is  more  like  that 
presumed  to  be  characteristic  of  8.  iandanensis.  Brown  above 
median  line  with  minute  blue  spots;  scales  below  median  line  edged 
with  bluish  white,  their  centers  bluish  gray,  becoming  lighter  on  belly 
and  blue  posteriorly;  chin  and  throat  pearly  white;  a  narrow  blue 
stripe  beneath  eye,  below  which  is  a  broad  orange  band;  a  bright 
orange  spot  above  axU,  below  which  is  a  line  of  black  and  then  a  ceru- 
lean blue  spot;  dorsal,  caudal,  and  basal  part  of  anal  tinged  with 
reddish  orange,  the  edge  of  anal  bluish. 

STBTHOJUUS  STRIOIVENTBR  (Bennett). 

Rather  common  in  the  pools.  The  young  of  this  species  measuring 
70  millimeters  or  less  in  length  do  not  have  the  posterior  canines 
present. 

Color  in  life:  Body  olive  above,  silvery  below,  bluish  on  breast  and 
belly,  rather  purplish  on  lower  part  of  head;  a  pearly  blue  line  below 
eye  bordered  by  brown;  lines  on  sides  silver  and  olive;  dorsal  pale 
orange,  narrowly  edged  with  pearly  white,  the  ocellus  surrounded  by 
transparent  membrane;  middle  of  caudal  suffused  with  orange,  the 
outer  rays  tinted  with  blue;  anal  like  dorsal;  pectorals  pink;  ven- 
trals  bluish. 

FEATTOLOSSUS  NOTOPSIS  (KnU  and  Van  HtfMtt). 

Apparently  rare  in  the  pools.  The  young  are  brownish  black; 
ocellus  on  dorsal  dead  black  bordered  by  orange;  a  stripe  along 
side,  running  from  snout  below  eye  and  extending  toward  caudal 
Gn  many  examples  broken  into  spots  posteriorly)  and  2  shorter 
stripes  below  it,  pearly  blue;  2  lines  above  the  median  one,  greenish 
yellow;  caudal  greenish  yellow. 

HAUCH<BRBS  OPBRCTTLARIS  (Ollstliar). 

Occasionally  seen  in  the  pools.  In  life  the  body  is  silvery  with  a 
greenish  cast,  most  of  the  scales  edged  with  brick  red  or  reddish 
brown,  the  dorsal  ones  darker  where  the  reddish  color  nearly  covers 
the  scales ;  a  small  blackish  spot  behind  eye,  another  on  opercle,  2  or 
3  near  center  of  body  and  another  on  caudal  peduncle;  a  pale  golden 
stripe  bordered  by  greenish  blue  below  the  eye,  and  a  greenish  stripe 
on  snout  before  eye;  dorsals  with  rather  irregular  vertical  or  oblique 
bands  of  red  bordered  by  duslgr,  the  membrane  of  fin  tinged  with 
golden;  ocellus  on  soft  dorsal  black,  the  ring  colorless  below,  orange 
above;  median  rays  of  caudal  dotted  with  red,  the  fin  narrowly  edged 
with  red;  anal  greenish  yellow  with  red  bands;  pectorals  suffused 
with  pink;  ventrals  deep  red  at  base,  broadly  edged  with  dead  white. 

CORIS  ANirOLATA  (LaeftpMe). 

Two  specimens  from  the  market  measuring  270-310  millimeters  in 
length. 
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CORIS  VARIBOATA  (Rttypefl). 
jnUS  PX7LCHBRXUMA  (Oflnfilier). 

A  market  specimen  measuring  250  millimeters,  68  scales.  The 
color  pattern  closely  resembles  that  of  the  example  figured  by  Jordan 
and  Evermann,  Fishes  of  Hawaii. 

CHSOIO  INSSMIS  (fdrtkll). 
THALASSOMA  JANSSNI  (BMInr). 

In  examples  from  the  market,  110  to  190  milimeters  long,  there  are 
some  with  three  distinct  dark  bands,  others  in  which  the  bands  blend 
somewhat  on  the  sides,  and  an  occasional  specimen  where  they  are 
entirely  confluent,  the  upper  part  of  body  being  largely  black  from 
snout  to  end  of  caudal  fin;  caudal  peduncle  light  in  all  cases. 

THALASSOMA  UMBROSTIOMA  (RflpveU). 
THALASSOMA  OUMTUJUU  (Bla«k*r). 
THALASSOMA  AMBLTCBPHALUS  (BIMInr). 

Eight  specimens  collected  from  the  pools. 

THALASSOMA  LXTTBSCXNS  (SolttidM). 

A  large  series  of  T.  lutesceTis,  both  male  and  female,  together  with 
color  notes  made  in  the  field  show  beyond  doubt  that  Thalas8<yma 
neanis  Jordan  and  Evermann  ^  is  a  male  example  of  T.  hUescens. 
While  the  color  of  the  males  of  this  species  is  exactly  Uke  that 
described  for  T.  neamSy  the  females  are  much  plainer,  the  dark  bars 
on  the  scales  being  more  prominent.  In  some  examples  these  bars 
become  elongate,  and  almost  uniting  give  the  appearance  of  vertical 
hnes  on  the  sides.  Some  males  have  the  superior  and  inferior  caudal 
rays  greatly  broadened  and  lengthened. 

THALASSOMA  DORSALS  (Qnoy  and  Oirimaid). 

The  upper  part  of  opercle  has  a  small  round  patch  of  scales. 

CHBILINUS  FASCIATUS  (Blodi). 

One  specimen  has  the  lateral  bands  veiy  weak,  there  being  but  2 
or  3  series  of  elongate  dusl^  spots  on  the  scales. 

CHSQJNUS  DIAORAMBffUS  (Lac«pMe). 

One  example  from  the  market  is  like  specimens  from  Samoa  in 
every  detail  except  that  there  are  no  spots  or  stripes  of  any  color  on 
the  head. 

CHBQJNUS  TIULOBATUS  Lae6pMe. 
NOVACUUCHTHTS  TJBNIURUS  (LMfipMe). 
NOVACUUCHTHTS  MACROLBPnX>TU8  (Blodi). 
nnzsnus  DBA  CTanmlnck  and  Schleget). 

There  are  a  few  small  scales  behind  the  eye  and  at  the  upper  edge 
of  opercle. 

t  Jordan  and  Snyder,  BoU.  Bureau  Fiaherlea,  vol.  96,  p.  314,  pL  12,  fig.  2. 
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TBALLIURUS  CHLORUItTTS  (Blodi). 

The  upper  and  lower  caudal  lobes  are  considerably  produced.  The 
upper  lips  are  frilled  within,  the  innermost  frill  being  conspicuously 
beaded  or  notched  along  the  edge. 

Family  SCARICHTHYIDiE.i 

CAIX70D01I  MAORICUS  a«dan  and  Seato). 

Two  Specimens  from  the  Naha  market  agree  in  all  details  with  a 
cotype  of  the  species.  Both  differ  from  the  description,  however,  in 
having  the  dorsal  Vlll,  11,  and  the  eye  7  in  head.  The  posterior  edge 
of  the  caudal  varies  from  sHghtly  convex  to  concave. 

CALLTODOll  PRASIOONATHUS  (Cuvter  and  Vilendwinm). 
CAILTODON  PYRRHOSTBTmrS  (Rlchardwn). 
CAILTODOR  RIVULATUS  (Cuvler  and  VaJendaiuiea). 

GALLTODOH  LUNULA  Saydar. 

Plate  66,  fig.  2. 

CaUffodon  lunula  Sntdbb,  Proc.  U.  S.  Nat.  Mus.,  vol.  35. 1909,  p.  99. 

GALLTODON  BOWXRSI  Saydar. 

Plate  66,  fig.  3. 

OaUjfodon  boweni  Sntdeb,  Proc.  U.  S.  Nat.  Mus.,  vol.  36,  1909,  p.  602. 

CAILTODON  (BDBBCA  £ydar. 

Plate  67,  fig.  1. 

Callyodon  ctdema  Sntdbb,  Proc.  U.  S.  Nat.  Mub.,  vol.  36, 1909,  p.  603. 

CAILYODON  BALINXNSIS  (Bla«lnr). 

CAILTODON  BICOLOR  (Bllypan). 

One  specimen  from  the  market,  measuring  about  300  millimeters 
in  length  agrees  with  Bleeker's  figure  and  description,^  except  that 
many  of  the  spots  on  the  sides  are  prolonged  into  vertical  bands, 
and  numerous  scales  have  both  a  band  and  a  spot.  The  nostril 
tentacle  is  very  prominent  as  noted  by  Bleeker. 

CALLTODON  VOSSTBNI  (BliMkm). 

A  single  example  of  this  species  from  the  Naha  market  agrees 
perfectly  with  the  description  and  figure  given  by  Bleeker.' 

Family  PLATACIDiE. 

PLATAZ  TBRA  (iKiiil). 

Some  of  the  teeth  have  the  cusps  of  equal  size  while  others  have 
the  median  one  largest,  in  some  cases  excessively  long.  There  are 
no  vomerine  teeth. 

1  CUoAmmw  jtoponleM  (CaylBr  and  ValmotoiiiiM). 

iAU.Ielifh.,p.SS,pl.l4. 

•Idam,p.88,pL3. 
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Family  CHJETODONTID^.' 

CHXTODOlf  SBTins  ronkU. 

Many  seen  in  the  market.     One  specimen  caught  in  a  tide  pool. 

CHXTODOn  VAOABDimOS  Llmims. 

Two  small  specimens  were  secured  from  a  pool. 

CBATODOH  inJKTBnsiS  CoTlet  uiil  Vilaoetumsi. 
CaATODDH  imnn,A  (LMtptde). 

Small  specimens  were  occasionally  seen  in  the  pools. 

COSTODOIf  CmunELLDS  (BraumaM). 
CHSTODOH  TSIFASCIATDS  Puk. 
CHSTODOn  ORNATISSIMUS  (SoknOei). 
HBOAPROTODON  TRIFASCIALIS  (Qnw  and  Odnod). 
HfmOCHDS  ACtJUIKATDS  (Llnnnu). 
HOLACAItTHUS  LEPmOLKPIS  (BlMkn). 
MtCHOCAIfTSUS  STRIGAIUS  (CuTiM  uul  YiteneloiuiM). 


BOLACASTHUS  BISHOPI  BmI«. 

Five  small  specimens  from  the  pools,  measuring  24  to  43  milli- 
meters in  length  agree  almost  perfectly  with  the  description  of  tliis 
species,  there  being  however,  no  white  circle  in  front  of  the  caudal 
peduncle,  and  in  addition  to  other  light  bands  on  the  head,  there  is 
edian  line  extending  from  tip  of  snout  to  occiput, 
he  curved  bands  are  all  pearly  white  in  life,  becoming  purple  at 
r  narrowest  places.     The  narrow  bands  are  mostly  purple,  the 
id  ones  mostly  white.    The  body  color  is  a  uniform  blue  black. 

Family  ACANTHURID.^.' 


HEPATUS  OUVACBDS  (BiKta  m 

HEPATITS  MATOmKfl  (CofiM  uid  VdandMinM). 

HBPATtra  TUOSnOVB  (Unumu). 

[any  specimens  were  seen  in  the  market  and  four  small  ones  wore 
u'ed  in  the  pools. 

HKPATUS  DITSSmCIBIU  CCnrUr  and  VilMdanoMj. 
HOHOCSROS  mnCORlflS  Clonkll). 
HOnOCSROS  TDBXROSUS  (Lm^Mi). 

.  single  specimen  agrees  perfectly  with  the  description  and  figure 
Naeeas  functulaiua  Steindachner.* 

HOHOCEROS  BRKVntOSTBIS  (CtniM  ud  VilnielMiiiM). 

I  (ThrtodM  dednlma  (Jofdui  and  Fovtcr).    BabamOimt  tUkta  (Cuvlo  ud  Valeadeaim]. 
*  ^palattlontaliul'Ltiepbie),    ZdmtvtM  JtdtWfW  i  <B«MWtt). 
■  loMb-  Btdtr.,  1S71,  p.  11,  fig.  8. 
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Family  SIGANIDiE. 

SIOANUS  AlARMORATUS  (Qnoy  and  Galnurd). 

Market  and  pools.  One  specimen  exhibits  a  type  of  coloration 
much  like  that  figured  by  Day,^  except  that  the  pearly  lines  of  the 
fresh  specimen  have  become  brown  in  the  preservative.  In  the 
region  of  the  pectoral  the  lines  are  vertical. 

SIOAHUS  UNEATUS  (Cuvter  and  Valenctonnes). 

In  a  fresh  market  specimen  the  color  was  brownish  above  and 
lighter  below;  upper  parts  with  many  brassy  spots  which  are  bor- 
dered with  olive;  a  lai^e  lemon  yellow  spot  below  soft  dorsal;  region 
bordering  base  of  anal  yellow;  sides  of  head  with  brassy  lines; 
dorsal  dusky  suffused  with  yellow;  caudal  dusky,  with  dark  spots 
arranged  in  vertical  rows;  spines  of  anal  lemon  yellow,  rays  pearly 
blue,  ihe  membranes  dusky,  suffused  with  yellow;  rays  of  ventrals 
yellow;  pectorals  uncolored.  The  example  described  measured  230 
millimeters. 

The  preserved  specimens  show  no  trace  of  the  bright  colors  of 
life  except  a  mottling  on  the  upper  parts  and  some  traces  of  bars  on 
the  caudal. 

SIOAHTJS  FUSCBSCBNS  (Hoottuyn). 

SIOAHTJS  R08TRATUS  (Cuvler  tnd  ValendennM). 

One  small  specimen  referred  to  this  species  was  taken  in  a  pool. 

SIOAHUS  CORALUNUS  (Cuvter  ■]id''ValeiicteimM). 
SIOAHUS  PUNCTATUS  (Blocb  and  Schneider). 
SIGANUS  VIRGATUS  (Cuvter  and  Valendennes). 
SIGAinrS  TBTRAZONUS  (Bteeker). 

Many  specimens  measuring  about  600  millimeters  in  length  were 
collected  from  the  pools.  In  some  examples  there  are  4  or  5  rather 
poorly  defined  bars  across  the  back,  each  connecting  with  a  spot  on 
the  dorsal,  while  in  others  the  bars  are  very  indistinct  or  entirely 
wanting. 

Family  BAUSTID^.* 

BAUSTBS  nXGSR  Boimaterre. 
BAU8TXS  VmUA  Skhaidien. 
BALI8TXS  FUSCUS  Btodi  and  Sdinelder. 

The  single  specimen  obtained  has  3  distinct  and  widely  spaced  rows 
of  plates  on  the  cheek,  below  which  is  one  or  more  closely  apposed  to 
the  scales  of  the  throat  and  chin. 

i  Flabfls,  India,  pl.*40,  flg.  2. 
*  BaUtUt  eapkiniut  (Shaw). 
BaiiHetyiaWinaryifMAM  (BOppell). 
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BALISTBS  CHRTSOPTBRUS  Bloch  and  Schneider. 

Three  specimens  were  taken  in  a  large  pool.  The  lai^est  one 
measured  140  millimeters. 

BAUSTAPUS  ACULBATUS  (LioiUBUS). 
BALISTAPUS  UNDULATUS  (Paik). 

Family  MONACANTHIDiE. 

OSBBCKIA  SCRIPTA  (Osbeck). 
ALUTBRA  MONOCBROS  (Osbeck). 

Family  TETRAODONTIDiE.* 

SPHBROmBS  OCBLLATUS  (Osbeck). 

Two  gmall  specimens  from  the  pools  are  referred  with  some  doubt 
to  this  species. 

TBTRAODON  mSPmUS  Limunts. 

Family  DIODONTIDiE. 

DIODOn  HOLOCAlfTHOS  Liniuiu. 

ft 

Family  SCORPJENIDJE. 

SBBASTOPSIS  OI7AMXNSIS  (Qnoy  end  Qmimaid). 

Thirteen  specimens  of  this  species  were  taken  in  the  tide  pools. 

SCORPJCNOPSIS  OEBBOSA  (Bloch  and  Schneider). 

STNANCBJA  VBRRI7COSA  Bloch  and  Schnei^pr. 
(BhnmecbridUhys  vuloaniu  Jordan  and  Rutter.) 

One  example  of  this  species  was  secm*ed  in  the  market.  An  exam- 
ination of  the  type  of  EmrfiedricMkys  vulcanus  Jordan  and  Rutter' 
shows  that  it  probably  belongs  to  this  species,  certainly  to  this  genus. 
The  type  has  a  malformed  dorsal,  the  posterior  part  having  been  in- 
jured, but  otherwise  it  agrees  with  specimens  of  this  species  except 
in  color,  it  being  plain  black.  The  Okinawa  specimen,  several  from 
Samoa,  and  those  generally  described,  have  a  white  band  on  the 
caudal.  The  Okinawa  example  has,  besides  that  of  the  caudal,  a 
white  band  crossing  the  body  along  a  vertical  through  the  soft  dorsal 
and  anal.    The  whole  body  is  mottled  with  shades  and  tints  of  brown. 

Family  PLATYCEPHALIDJE. 

PLATTCBPHALUS  IRDICUS  (LioiUBUS). 
THTSAirOPHRTS  CROCODn.U8  (Tfleshit). 

1  SpkenMa  dBtoplttmbeiu  (Rlduudson). 
Tetmodon  mdeagrii  (Lao6pMe). 

Funfly  CHXILODACTTIiDJI. 

OcnUithn  tonatui  (Cavlflr  and  VateiKiftnnes). 
*  Floo.  Gal.  Aoad.  Sd.,  aer.  8,  vol.  6, 1806,  pp.  221  and  562|. 
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Famfly  LATILIDJE. 

LATILUS  JAPOnXCUS  (Hoattayn). 

Fanuly  OSPHROMENIDiE. 

POLTACANTHUS  OPBRCXTLARIS  (LimuBUS). 

Three  specimens  from  the  Imperial  Uniyersity,  bearing  the  native 
name  Tu-iwo,  are  said  to  have  come  from  Okinawa. 

Fanuly  GOBIID-S. » 

DORTPTBNA  GEENAW JC  Snyder. 

Plate  67,  fig.  2. 

Dorypiena  ohinawx  Snydeb,  Proc.  U.  S.  Nat.  Mus.,  vol.  35,  1909,  p.  103. 

Pools  at  Naha. 

BVIOTA  ABAX  (Jordan  and  Snyder). 

A  few  examples  of  this  species  do  not  appear  to  differ  in  any  way 
from  others  taken  at  Tanegashima  and  Misaki.  The  first  two  dorsal 
rays  are  sometimes  lengthened  to  form  a  filament. 

SVIOTA  ZONUXIA  Jordan  and  Soale. 

Numerous  specimens  of  this  form  agree  in  every  particular  except 
color  with  examples  from  Samoa.  The  color  is  a  little  more  intense 
in  the  Okinawa  specimens,  the  pigment  dots  on  the  head  tending  to 
cluster  in  blotches,  the  scales  usually  being  stippled  near  their  edges^ 
and  the  paired  fins  somewhat  dusky.  The  lateral  series  of  scales  num- 
ber 22  or  23  in  individuals  from  both  Samoa  and  Okinawa — ^not  28. 
Occasionally  specimens  have  the  first  and  second  dorsal  rays  greatly 
elongate  and  closely  united  by  membrane,  thus  forming  a  flat  fila- 
ment. The  teeth  of  the  upper  jaw  are  in  two  series,  an  outer  row  of 
large  canines  and  an  inner  band  of  small  teeth.  On  the  lower  jaw  are 
an  outer  and  an  inner  row  of  canines,  between  which  is  a  band  of 
smaller  teeth.  It  is  usual  to  fijid  one  or  two  enlarged  canines  on  each 
aide  of  both  jaws.  The  teeth  of  E.  ephiphinea,  the  type  of  the  genus, 
are  similar. 

HXTXRXLSOTRIS  AKENARIUS  Snydtr. 

Plate  67,  fig.  3. 
Eetertleotris  arenarius  Sntdbb,  Proc.  U.  S.  Nat.  Mua.,  vol.  36, 1909,  p.  100. 

Sandy  pools  near  Naha;  apparently  rare. 

ONATHOLSFIS  SDIDClflS  Snydtr. 

Plate  68,  fig.  1. 
OmUhoUpiB  9indoni$  Sntdbb,  Proc.  IT.  S.  Nat.  Mua.,  vol.  85, 1909,  p.  101. 

One  Specimen  found  in  the  market. 


1  Skinogobhu  im6mImw  (ForddU). 
EUoMtf U9M  (Blodi  and  ScfaiMldfli). 


20i41*— Proc.N.M.vol.42— 12 33 
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CTBNOOOBIUS  ABBI  Jordan  and  Snfdar. 

Five  Specimens,  males  and  females,  30  to  40  millimeters  long,  are 
identified  with  O.  abei.  They  are  Uke  the  typical  examples  in  all 
details  of  structure  except  that  the  dorsal  spines  are  not  filamentous. 
They  differ  somewhat  in  color,  the  bands  of  the  body  being  less  regu- 
lar, the  stripes  of  the  caudal  peduncle  interrupted  and  inconspicuous, 
and  the  black  spot  on  the  spinous  dorsal  somewhat  less  distinct. 

The  species  seems  to  be  closely  related  to  Ctenogobius  (Vcdmosa) 
/(miinalis,^  which  has  the  opercles  partly  scaled,  the  genus  Vaimosa 
being  synonymous  with  MugUogohius  Smitt,  of  which  C.  abei  is  said  to 
be  the  type.*  It  may  be  remarked  that  of  20  cotypes  of  C.fcmtinalis 
none  has  the  spinous  dorsal  bordered  with  black  as  figured,  but  all 
have  it  light,  and  in  many  cases  the  black  blotch  near  the  middle  is 
reduced  to  a  small  spot  much  like  that  seen  in  C.  abei.  Some  speci- 
mens also  have  a  light  stripe  near  edge  of  soft  dorsal. 

The  writer  retains  the  genus  Ctenogobius  as  used  by  Jordan  and 
Snyder  in  The  Gobioid  Fishes  of  Japan.  The  tongue  furnishes  no 
reUable  character  for  dividing  the  group,  as  in  some  cases  {C.  virgaJhir- 
lu8f  C.  fjlaumif  and  others)  it  may  be  concave,  truncate,  or  even  con- 
vex in  different  individuals  of  the  same  species.  The  condition  of  the 
opercle  is  apparently  of  no  aid,  for  when  a  few  scales  are  present  they 
represent  merely  a  more  or  less  pronounced  downward  projection  of 
the  scaled  area  of  the  nape,  which  is  itself  often  more  or  less  naked  {C. 
sirmlis,  C.  gymnauchen). 

CTBNOOOBroS  BBRlTADOm  (Joidan  and  Starks). 

This  species  was  based  on  a  specimen  of  doubtful  origin,'  "probably 
Korea,"  and  it  is  therefore  of  great  interest  that  a  second  example, 
in  all  appearances  like  the  type,  was  found  in  the  market  at  Naha. 

CorypTiopterus  can  not  include  this  species,  C.  glaucofraenurrif  the 
type  of  the  genus,  having  the  head  scaleless.^  <7.  herncdom  has  a  small 
patch  of  minute  scales  on  upper  part  of  opercle. 

CTBNOOOBinS  CAHUIUS  (Cttvter  and  Valwidannaa). 

One  specimen  from  the  Naha  market.  There  are  a  few  large  scales 
on  the  upper  edge  of  the  opercle,  not  more  than  2  rows;  the  caudal  is 
rather  acutely  rounded,  the  membrane  with  small,  elongate  black 
spots;  ventrals  jet  black. 

CTBNOOOBZUS  CAMPBBLU  Joidan  and  Snyder. 

This  species  has  been  known  only  from  the  type  collected  by  Jordan 
and  Snyder  at  Wakanoura,  Japan.  Six  examples  were  secured  at 
Naha.  They  do  not  differ  from  the  type  except  in  having  the  spots 
more  sharply  defined.  The  tongue  is  slightly  notched  in  some  speci- 
mens, truncate  in  others. 

1  Jordan  and  Scale,  BnlL  U.  8.  Bur.  Fisheries,  voL  25,  p.  385. 
'ordan  and  Btarks,  Proo.  U.  8.  Nat  Mas.,  voL  38, 1906,  p.  305. 
lflm,p.307. 

ill,  Proc  Acad.  Nat  BcL  Plilla.,  1863,  p.  983;  also  Jordan  and  Sverman,  FIdifli  North  ud  ICiddla 
rida»p.3319L 
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CTENOOOBIUS  GTMN AI7CHSN  (Bleeker). 

One  specimen  about  40  milluneters  long  was  secured  near  Naha. 
It  is  very  light  in  color,  but  differs  in  no  other  way  from  Japanese 
examples. 

MAPO  CRASSICSPS  JonUn  and  Seide. 

This  species  is  rather  conmion  in  the  pools  near  Naha.  It  is  easily 
distinguished  from  similar  looking  gobies  by  the  short,  rounded 
ventral  disk,  the  anterior  part  of  which  is  markedly  fleshy.  The 
Okinawa  specimens  differ  in  no  way  from  Samoan  examples.  All  have 
scales  on  the  upper  part  of  the  opercle. 

MAPO  FUSCUS  (RttvpeU). 

Only  5  small  examples  were  secured  from  the  pools.  Tongue 
inunarginate;  occiput  scaled,  sometimes  to  the  eyes,  although  a 
narrow,  naked  space  may  usually  be  found  just  behind  the  eyes; 
snout  rather  pointed;  chia  with  somewhat  distinct,  brown  spots; 
sides  with  large  brown  clouds  and  many  narrow  indefinite  stripes,  the 
latter  easily  distinguishing  the  species  from  0.  pacUichihys,  which  it 
resembles  in  general  appearance. 

MAPO  MOLOSOMVS  (OgUby). 

Numerous  individuals  of  this  species  collected  in  the  pools  at  Naha 
differ  in  no  way  from  specimens  collected  at  Lord  Howe  Island  by 
Mr.  E.  R.  Waite.  The  species  is  also  found  in  Samoa,  having  been 
recorded  as  O.fuscus,  "young  with  dark  crossbands." 

The  teeth  are  in  narrow  bands  on  the  jaws;  none  on  the  vomer  and 
palatines.  The  outer  teeth  of  the  upper  jaw  are  enlarged  and  curved, 
the  inner  ones  small  except  one  or  two  on  each  side  which  are  con- 
siderably enlarged.  The  outer  row  on  the  lower  jaw  are  much  en- 
lai^ed,  one  or  two  on  each  side  being  canine-like  and  especially 
strong.    The  tongue  is  emarginate. 

AMBLTOOBroS  NARAHARiB  Snyder. 

Plate  68,  fig.  2. 

Amblygobiiu  naraharx  Sntdeb,  Proc.  U.  S.  Nat.  Miib.,  vol.  35,  1909,  p.  101. 

Tide  pools  at  Naha. 

PXKIOPaTHALMUS  CANTONBNSIS  (Otbeck). 

Abundant  on  the  flat  tidelands  where  thousands  may  be  seen  in 
long  skirmish  lines  advancing  ahead  of  the  incoming  tide  or  following 
the  receding  water. 

ZONOOOBTOS  SBMmOUATUS  (Carter  and  VitenctemiM). 

Numerous  specimens  38  millimeters  long  were  found  in  the  rock 
pools.    The  species  also  occurs  at  Tanegashima. 

ZBHISTHMUS  PROBIOSR  Snyder. 

Plate  68,  fig.  3. 

Xenisthmui  proriger  Sntbxb,  Froc.  U.  S.  Nat.  Mus.,  vol.  35, 1909,  p.  105. 

Pools  at  Naha. 
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Family  PTEROPSARIDJE. 

PARAPERCIS  HBXOPHTHALBCA  (Bhxoiberg). 

Six  specimens  of  this  species  were  secured  in  the  market  at  Naha. 
A  description  of  one  measuring  180  millimeters  follows. 

Head  3.5  in  the  length;  depth  6.2;  depth  caudal  peduncle  3  in 
head;  eye  4.5;  snout  2.5;  interorbital  space  8.6;  D.  V.,  21;  A.  17; 
scales  lateral  series  64;  between  lateral  line  and  origin  of  dorsal  18. 

The  snout  is  pointed,  the  mouth  large,  maxiUary  reaching  a  verti- 
cal through  anterior  edge  of  pupil.  Teeth  simple,  occurring  in  narrow 
bands  on  jaws  and  vomer,  the  palatines  being  naked;  outer  side  of 
upper  jaw  with  a  row  of  enlarged,  simple  teeth  that  curve  backward; 
front  of  lower  jaw  with  similar  teeth  which  are  followed  by  a  short 
space  in  which  small  teeth  only  are  present;  these  in  turn  followed  by 
3  large  curved  canines  and  then  a  single  row  of  smaller  teeth.  There 
are  1 3  very  short  gill-rakers,  9  of  which  are  on  the  lower  limb  of  the 
arch.  Of  the  dorsal  spines,  the  third  and  fourth  are  highest.  The 
highest  rays  of  the  dorsal  are  located  near  the  middle  of  the  fin;  their 
length  contained  2  times  in  the  head.  The  anal  is  inserted  directly 
beneath  the  fourth  dorsal  ray.  The  posterior  rays  of  dorsal  and  anal 
do  not  reach  the  base  of  caudal.  The  caudal  is  somewhat  rounded 
or  truncate  posteriorly  except  for  one  or  two  of  the  upper  rays  which 
project  in  a  sharp  point.  Pectoral  rounded,  reaching  a  vertical 
through  anal  opening.  Ventral  rays  broadened  and  much  thickened 
near  tips;  the  next  to  inner  ray  longest. 

The  number  of  dorsal  spines  does  not  vary  from  5  in  the  6  specimens. 
There  are  from  19  to  21  dorsal  rays  and  17  or  18  anal  rays. 

Color  in  life,  brownish  gray  above,  grayish  white  beneath;  upper 
two-thirds  of  body  with  many  small  spots  with  brown  centers  and 
lighter  margins;  head  greenish  gray,  bluish  white  beneath;  snout 
with  ocelli,  the  centers  of  which  are  light  brown,  the  margins  orange; 
sides  of  head  with  orange  spots;  sides  of  body  above  middle  of  anal 
with  three  conspicuous  ocelli  with  brownish  black  centers  and  lemon 
yellow  rings.  Dorsal  lemon  yellow,  narrowly  edged  with  white; 
with  three  rows  of  dark  brown  spots  surrounded  with  transparent 
rings.  Anal  similar  to  dorsal  except  that  the  spots  are  surrounded 
by  a  pearly  white  area.  Caudal  with  a  lai^e  median,  brownish  black 
area,  above  and  back  of  which  are  many  smaller  spots ;  black  area 
with  a  posterior  margin  of  dead  white. 

In  spirits  the  brownish  black  figures  only  persist. 

Young  examples  have  6  or  7  ocelli  in  line  with  the  3  large  ones 
above  anal  fin,  the  anterior  ones  disappearing  with  age. 

PARAPBRaS  TBTRACANTHA  (LMftpMe). 

There  are  no  teeth  on  the  palatines.  The  posterior  middle  of 
caudal  has  a  large^  square^  dead  white  spot. 
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Family  PLEURONECTIDiB. 

PIATOPHRTS  MTRIASTER  (Temminck  and  SdUegel). 

One  small  specimen  from  a  pool. 

Family  SOLEID^. 

ZSBRIAS  JAPOmCirS  (BlMkwr).  , 

One  specimen  measuring  42  millimeters,  from  a  pool. 

PARDACmRUS  PAVOIflNnS  CLM«p6de). 

Two  small  specimens  from  a  pool.  Neither  has  scales  on  the  fin  rays, 
but  otherwise  both  agree  perfectly  with  descriptions  of  the  species. 

TRULLA  imTA  Sii|4«r. 

Plate  69,  fig.  1. 
Tndla  iHrui  Snyder,  Proc.  U.  S.  Nat.  Mub.,  vol.  36,  1909,  p.  609. 

Family  CALLIONYMIDiE. 
smcmROPus  ocbllatus  (Pijim). 
One  specimen  from  the  pools. 

Family  GOBIESOCID^. 

ASPASMA  MnniAA  (Dodertelii). 

Plate  69,  fig.  2. 

A  single  specimen  of  a  species  that  is  identified  with  some  doubt  as 
Aspasma  minima  was  taken  in  a  pool  near  Naha.  Many  specimens 
of  the  same  form  were  taken  near  Misaki,  Japan.  They  agree  closely 
with  Doderlein's  description,  except  in  the  niunber  of  rays  in  the  anal 
fin,  which  are  there  given  as  5.  Among  14  examples  it  was  found  that 
2  had  6,  8  had  7,  while  4  had  8  rays.  The  dorsal  has  7  rays.  The 
nostrils  are  tubular.  The  teeth  are  blunt,  in  2  series  on  the  upper 
jaw,  the  inner  row  having  4  teeth  on  each  side.  The  teeth  of  the  lower 
jaw  are  in  a  single  series,  flattened  laterally,  the  edges  concave. 
Pseudobranchi»  are  present;  gills  developed  on  3  arches.  The  ven- 
trals  are  united  laterally  with  the  pectorals.  A  small  anal  papilla  is 
present. 

In  life  the  color  is  brownish  olive,  changing  on  immersion  in  spirits 
to  bright  reddish,  then  slowly  fading  through  flesh  color  to  pale 
yellowish  white. 

The  species  inhabits  the  outlying  tide  pools.  Nothing  could  be 
learned  of  its  habits,  and  individuals  were  seen  only  after  the  water 
had  been  thoroughly  poisoned  with  formalin,  chloride  of  lime,  or  other 
irritating  matter. 

ASPASMA  IfffUinA  TMUlau 

Plate  69,  fig.  3. 

Twelve  specimens  of  this  species  were  taken  in  the  pools  at  Naha, 
where  it  appears  to  be  more  commonly  represented  than  at  Misaki. 
Examples  were  taken  at  Tanegashima.  At  Misaki  it  appeared  to  be 
associated  with  the  above  species.  A  figure  drawn  before  the  species 
was  described  by  Mr.  Tanaka  is  here  reproduced. 
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Family  BLENNHD^. 

SHUSAPTERTGIUS  BTHBOSTOMA  Ondn  and  Smdar). 

The  dorsal  contour  of  the  snout  is  straight  or  concave,  more  often 
concave,  but  not  convex  as  orig^naUy  figinred. 

In  life  the  body  is  grayish  white  with  a  yellowish  tint,  the  yellow 
more  pronounced  on  the  ventral  parts  of  the  sides;  upper  parts  red- 
dish brown,  the  lighter  body  color  showing  in  a  larger  or  smaller 
degree  near  the  center  of  each  scale;  bands  of  body  brownish,  tlie 
scales  which  border  the  bands  edged  with  reddish;  snout,  chin,  sides 
of  head  and  throat  suffused  with  brick  red;  fins  with  narrow  bands 
of  brick  red,  the  color  being  located  only  on  the  rays  and  spines; 
lower  rays  of  pectoral  suffused  with  yellow. 

The  species  appears  to  be  rare  at  Naha,  3  specimens  only  having 
been  secured. 

BHNBAPrBRTOIUS  TUSITAIJB  J«dan  and  Seide. 

Enneapteryghu  pardockir  Jordan  and  Seals,  Bull.  U.  8.  Bur.  Fish.,  vol.  25, 1905, 
p.  417  (females). 

A  dissection  of  10  specimens  each  of  the  dusky  E.  tasiialsR  and  the 
lighter  colored  E.  pardocJiir  leads  to  the  conclusion  that  both  are  rep- 
resentatives of  the  same  species,  E.  pardochir  being  described  from  a 
female.  The  figure  of  E.  tusiialx  shows  the  spinous  and  rayed  dorsals 
united  at  their  bases,  a  condition  not  to  be  foimd  in  the  cotypes. 

ALTICUS  XLUPBS  ( Jafdan  and  Sluis). 

A  small  nasal  tentacle  is  present. 

In  life  the  sides  of  the  head  and  body  have  many  dark-edged  pearly 
ocelli,  those  of  the  body  being  elongate  while  those  of  the  head  are 
nearly  round,  the  latter  varying  in  number  and  intensity  of  color. 

ALTICUS  nOVKBOCaCULOSDS  SBfdBT. 

Plate  09,  fig.  4. 

AVknB  noMmmociilontf  Sntdeb,  Proc.  IT.  S.  Nat.  Mus.,  vol.  35,  p.  107. 

Abundant  in  the  pools  at  Naha. 

SALARIAS  FASCIATUS  (Blocb). 

This  species  was  recorded  by  Jordan  and  Snyder  *  as  S.  ceramerms 
Bleeker. 

SALAHIAS  UnSATUS  Btoaktr. 
SALABIA8  AUDSRSONI  JmAuk  and  Stuki. 

In  life  the  spots  on  the  sides  are  brownish  gray  above,  becoming 

pale,  pearly  blue  on  lower  parts;  spots  on  side  of  head  with  a  greenish 

t:  large  spot  anterior  to  base  of  dorsal  light  golden  brown,  bordered 

xly  gray,  outside  of  which  is  a  broader  border  of  olive  brown; 

brownish  olive;  membranes  of  dorsal  and  caudal  transparent 

narrowly  edged  with  pale  reddish;  spines  and  rays  alternately 

t  Proo.  V.  8.  Nat.  Mns.,  vol.  25,  igos,  p.  458. 
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banded  with  brownish  olive  and  greenish  gray;  anal  rays  tipped  with 
yellowish  olive. 

8AUUUAS  MUSCARUS  Smdw. 

Plate  70,  fig.  1. 
Sakaioi  muscarua  Sntder,  Ptoc.  TJ.  S.  Nat.  Mus.,  vol.  35,  1909,  p.  109. 

One  specimen  from  a  pool  at  Naha. 

8ALASIAS  SnrUOSUS  Snyder. 

Plate  70,  fig.  2. 

Sakaiaa  nnuonu  Snyder,  Proc.  TJ.  S.  Nat.  Mus.,  vol.  35,  1909,  p.  109. 

Pools  at  Naha. 

SALARIAS  QUADRICORmS  Cuvter  tnd  ValencleniMi. 
Scartichthys  enasima  Jordan  and  Snyder,  Proc.  IT.  S.  Nat.  Mus.,  vol.  25, 1908, 

p.  460. 
Salarias  rivulatua  Jordan  and  Sbale,  Bull.  U.  S.  Bur.  Fiah.,  vol.  25,  p.  429. 

Sdlariaa  enosimsR  appears  to  differ  in  no  way  from  8.  gyMdricornis. 
8.  quadricornis  differs  from  8.  riviilatus  in  having  tentacles  on  the 
nape.  The  latter  is  apparently  related  to  8.  zebra  of  Hawaii.  Speci- 
mens recorded  as  8.  rivulaius  from  Samoa  prove  on  close  examination 
to  be  representatives  of  8.  quadricornis, 

PBTROSCmTBS  LOXOZONUS  Joidan  and  Slaiki. 

The  canines  of  the  upper  jaw  are  separated  from  the  other  teeth 
by  a  conspicuous  open  space.  Curved  canines,  much  longer  than 
those  abovC;  are  present  in  the  lower  jaw,  no  space  existing  between 
them  and  the  other  teeth.  On  each  side  of  lower  jaw,  at  angle  of 
mouth  is  a  peculiar  flap,  above  which  the  lip  forms  a  small  fold  partly 
inclosing  the  upper  canine. 

Color  in  life:  Body  with  narrow,  pearly  white  bands  and  reticu- 
lations which  along  the  back  inclose  deep  green  areas  that  are  mar- 
gined with  olive;  on  sides,  the  green  areas  extend  downward  and 
become  brownish;  other  parts  light  olive,  growing  yellowish  toward 
the  caudal  and  whitish  on  the  abdomen ;  chin  yellowish,  with  small  olive 
spots ;  spinous  dorsal  yellowish  olive,  with  light  yellow  stripes ;  soft 
dorsal  yellow,  with  oblique  pearly  white  stripes ;  caudal  yellow  edged 
with  red,  the  filamentous  tips  bright  red ;  anal  yellow,  with  oblique 
lines  and  a  narrow  margin  of  pearly  white;  ventrals  bright  yellow. 

BHCHBLTURITS  HSPBTTRNI  Snyder. 

Plate  70,  fig.  3. 
Enehelyurus  hephumi  Sntbbr,  Proc.  U.  S.  Nat.  Mus.,  vol.  35,  1909,  p.  110. 

Pools  at  Naha. 

GSISTICBPS  ILAMBCBUS  Jofdm  and  Stela. 

This  species  is  abundantly  represented  at  Okinawa,  while  it  is 
comparatively  rare  at  Tanegashima  where  it  was  first  discovered. 
Large,  flat  tentacles  are  present  at  the  nostrils. 
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1.  Gymnothorax  chlamydatus.    (Page  493.)    From  the  Type. 
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2.   MiCROPHIS  EXTENSUS.     (PAGE  495.)     FROM  THE  TYPE. 
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3.  ICHTHYOCAMPUS  NOX.     (PAGE  495.)     FROM  THE  TYPE. 
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.  MiCKWHia  0CELLATU8.    [PAoe  495.)    From  the  Type. 


2.  Apogonichthys  naF:«.    (Paoe  497.)    From  t 


3.  pLATYiNius  AMCENUS.    (Page  499.)    From  the  Type. 
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.   PENTAPU3  FORMOSULUS.     (PAGE  500.)     FROM  T 


2.  Abuoefduf  HICHARD80NI.   (P*8E  604.)    From  t 


3.  Abuoefduf  rex.    (Paqe  504j    From  the  Type. 
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(Page  505.)    From  the  Type. 


2.  Chcerooon  joroaki.   (Paae  506.)    From  t 
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1.  Call YODON  (EDEMA.   (Page  609.)    From  the  Type, 


2,   DORYPTENA  OKIMAW*.     (PAGE  513.)     FROM  THE  TYPE. 


3.  HETERELEOTRIS  ARENARIU9.    (PAGE  513.)     FROM  THE  TYPE. 
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.  Gnatholepis  sindonis.    (Page  513.)    From  t 


2.  Amblvqobius  narahar^.    (Page  515.)    From  the  Type. 


3.  XEMisTHMoa  PRORiOER.   (Page  515.)    From  the  Type. 
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.  Trulla  iTiNA.   (Page  517.)    From  the  Type. 


3.  ASPASMA  MiSAKiA.    (Page  517.) 


4.  Alticus  NOVEMMAcuLOSus.   {PAQe518.)    From  THE  Type. 
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1.  SalARIAS  MUSCARUS.    (PAGE&ig.)     FROM  THE  TYPE. 


2.  SALARIAS  SINU03U9.   {Paqe  519<)    From  t 


3.  Enchelvurus  kepburki.    (Page  519.)    From  the  Type. 


DESCRIPTIONS  OF  TWO  NEW  PARASITIC  ISOPODS 
BELONGING  TO  THE  GENERA  PAL2EGYGE  AND  PRO- 
BOPYRUS  FROM  PANAMA. 


By  Harriet  Richardson, 

Collaborator,  Division  of  Marine  Invertebrates,  United  States  NatMnal  Musetum. 


A  number  of  specimens  representing  a  new  species  of  Palsegyge 
and  four  specimens  representing  a  new  species  of  Prohopyrua  were 
collected  in  1911  by  Dr.  S.  E.  Meek  and  Mr.  S  F  Hildebrand  at 
Panama  and  the  Canal  Zone,  during  a  biological  survey  of  the  Isthmus 
of  Panama  under  the  auspices  of  the  Smithsonian  Institution.  The 
specimens  were  found  parasitic  on  Macroh^achium  acanthurua  and 
M.  jamaicense  as  well  as  on  the  young  of  the  latter  or  M.  olfersii. 

PAUBOTOS  MBKICT,  new  fpMlet. 

Body  of  female  ovate,  somewhat  asymmetrical.  Length,  9  mm.; 
width,  7  mm.  Color  of  dorsal  surface  white,  with  a  few  lines  of  black 
along  the  median  line  and  on  either  side  about  halfway  between  the 
median  line  and  the  lateral  margins.  Incubatory  lamell®  on  one 
side  covered  with  black  lines;  on  the  other  side  only  the  first  one  is 
covered,  the  others  having  a  few  black  lines  at  the  base. 

Head  large,  2  mm.  long  and  2^  mm.  wide,  deeply  set  in  the  thorax; 
anterior  margin  widely  rounded  with  the  antero-lateral  angles  pro- 
duced in  small  acute  lobes.  Eyes  absent.  (See  fig.  1.)  First  two 
segments  of  thorax  short  in  the  median  dorsal  line  and  about  equal 
in  length;  the  following  five  segments  are  much  longer  in  the  median 
line  and  are  subequal.  Epimera  are  present  on  the  first  four  seg- 
nients,  occupying  the  anterior  two-thirds  of  the  lateral  margin. 
Ovarian  bosses  are  also  present  on  these  segments  and  are  placed  on 
the  anterior  part  of  the  sublateral  margin.  On  the  last  three  seg- 
nients  the  epimera  occupy  the  entire  lateral  margin. 

All  six  segments  of  the  abdomen  are  distinct.  The  sixth  or  terminal 
segment  has  a  posterior  incision  which  extends  half  the  length  of  the 
segment,  forming  two  posterior  lobes.  There  are  five  pairs  of  double- 
branched  pleopoda,  a  pair  for  each  of  the  first  five  segments,  making 
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twenty  iamellee  altogether.  The  uropoda  are  nidimentaiy,  in  the  form 
of  two  oval  8ac-like  bodies.  There  are  five  pairs  of  incubatory  plates, 
which  do  not  entirely  inclose  the  marsupial  pouch  on  the  ventral  side, 
but  come  very  close  together,  leaving  only  a  small  opening;  the  first 
pair  has  the  terminal  lobe  of  the  distal  segment  long  and  narrow  and 
produced  etrai^t  back- 
ward.    (See  fig.  4.) 

All  the  legs  are  prehen- 
sile and  are  furnished  with 
a  carina  on  the  basis. 
(See  fig.  3.) 

The  male  is  long  and  nar- 
row, nearly  three  times  as 
long  as  wide.  The  head  is 
large,  with  the  anterior 
margin  widely  rounded; 
the  posterior  mai^in  is  also 
rounded  and  deeply  set  in 
the  fij^t  segment  of  the 
thorax.  (See  fig.  2.)  The 
eyes  are  vanishing.  All 
the  segments  of  the  thorax 
are  distinctly  separated. 
The  first  four  aegmeots  of 
the  abdomen  are  also  more 
or  less  distinct.  The  fifth 
and  sixth  are  fused  to  form 
a  large  terminal  piece,  the 
lateral  incisions  alone  in- 
dicating the  two  segments. 
The  uropoda  are  absent. 
There  seem  to  be  no  pleo- 
poda. 

This  species  is  parasitic 
on  Macrohrachium,  young  (either  jammcense  or  oZ/emi)  being  found  in 
...  r  — i^jjj  cavity.  It  was  collected  by  Doctor  Meek  and  &b-. 
i  in  a  small  creek,  Atlantic  slope,  Culebra,  Canal  Zone;  in 
rrinidad  River,  Panama;  in  the  Rio  Masimbar,  Empire, 
;  in  the  Rio  Frijoles,  Frijoles,  Canal  Zone;  in  the  Agua 
[,  Panama;  in  the  Gatun  River,  above  Mitchelville;  and 
jr  Trinidad  River,  Panama,  on  Maerobrachium  jamaicense 

e  from  the  first-named  locality  is  in  the  United  States 
■■"seum.  Cat.  No.  43502. 
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.  PROBOPTRT78  PAHAMBN8I8,  new  spedM. 

Body  of  female  ovate,  somewhat  asymmetrical,  10  mm.  wide,  12 
mm:  long.  Color  white  with  a  few  markings  of  reddish-brown  on 
one  side  of  the  thorax. 

Head  a  little  wider  than  long,  4  mm.: 3  mm.  Anterior  margin 
widely  rounded;  antero-lateral  angles  small,  acute.  Head  deeply 
immersed  in  the  thorax.    Eyes  absent.     (See  fig.  5.) 


6 


FI08.  6-8.— Pboboptsus  PAKAMXN8I8.   5,  Fbxalb,  X  4|;  6,  Male,  x  23;  7,  Fmn 

INCUBATOBT  PLATE  OF  rEMALB,  X  14;  8,  SIXTH  LEO  OP  FEMALE,  X  23. 

First  segment  of  thorax  very  short  in  the  middle  of  the  dorsal 
region;  second  segment  twice  as  long  as  the  first  in  the  middle  of 
the  dorsal  region;  third  segment  as  long  as  the  first  and  second  seg- 
ments taken  together;  last  four  segments  subequal.  Ovarian  bosses 
are  present  on  the  first  four  thoracic  segments;  they  occupy  two- 
thirds  of  the  sublateral  margin  of  the  fijist  segment,  one-half  that  of 
the  second  and  third  segments,  and  a  little  more  than  half  that  of  the 
fourth  segment.    Lateral  to  the  ovarian  bosses  are  the  epimera, 
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which  extend  the  length  of  the  ovarian  bosses.    .On  the  last  three 
segments  the  epunera  occupy  the  entire  lateral  margin. 

All  six  segments  of  the  abdomen  are  distinct.  The  sixth  or  ter- 
minal segment  has  a  small  rounded  notch  in  the  middle  of  the  pos- 
terior extremity.  There  are  five  pairs  of  double-branched  pleopoda, 
a  pair  for  each  of  the  first  five  segments.  The  uropoda  are  absent. 
There  are  five  pairs  of  incubatory  plates;  the  first  pair  has  the  ter^ 
minal  extremity  of  the  distal  segment  produced  in  a  short,  broad, 
rounded  lobe.  (See  fig.  7.)  All  the  incubatory  lamellsB  are  marked 
with  reddish-brown,  those  on  one  side  being  more  completely  cov- 
ered than  those  on  the  other  side.  The  legs  are  all  prehensile,  with 
a  high  carina  on  the  basis.     (See  fig.  8.) 

The  male  is  rather  short  and  thickset,  being  twice  as  long  as  wide. 
The  head  is  small,  with  the  anterior  margin  widely  rounded;  its  pos- 
terior margin  is  produced  backward  in  a  peculiar  way,  being  deeply  set 
in  the  first  thoracic  segment.  (See  fig.  6.)  Eyes  are  present,  situated 
in  the  post-lateral  angles.  All  the  segments  of  the  thorax  are  dis- 
tinct. The  first  four  segments  of  the  abdomen  are  distinct  at  the 
sides,  but  more  or  less  confluent  in*  the  middle  of  the  dorsal  surface ; 
the  last  two  segments  are  fused  in  a  single  terminal  piece,  the  in- 
cisions at  the  sides  indicating  the  two  segments.  There  are  three 
pairs  of  rudimentary  pleopoda,  but  no  uropoda. 

Two  specimens  of  this  species  were  collected  by  Doctor  Meek  and 
Mr.  Hildebrand  in  a  small  creek  at  Pariso,  Canal  2iOne.  They  were 
parasitic  on  M(icrcbmncMum  acanihurus  (Wi^mann),  being  found 
in  the  branchial  cavity. 

The  type  is  Cat.  No.  43603,  U.S.N.M. 

This  species  differs  from  all  the  described  species  of  the  genus  from 
the  Atlantic  Coast  of  North  America  in  the  presence  of  a  notch  in 
the  terminal  abdominal  segment  of  the  female.  Prohopyrus  Jlor- 
idenaiSf  however,  has  a  minute  excavation.  The  first  incubatory 
plate  of  the  female  is  different  in  the  two  species,  as  well  as  the  color 
markings;  the  head,  abdomen,  and  proportions  of  the  male  are  also 
different.  The  shape  of  the  head  and  of  the  abdomen  of  the  male 
is  different  from  any  of  the  described  species. 


DESCRIPTIONS  OP  TWO  NEW  SPEOES  OF  FISHES,  FROM 

HONOLULU,  HAWAH. 


By  Dayxd  Stabb  Jobdan  and  Chables  William  Metz, 

Of  Stanford  Univenky^  CoHjfanm, 


In  a  recent  visit  to  Honolulu,  two  new  species  of  fishes  were 
obtained  and  placed  in  the  United  States  National  Museum.  These 
epecies  are  described  in  this  paper. 

HOLACAIf THUS  POTTBRX  Jocdaa  and  Metet  a«w  tpacki. 

Plate  71»  fig.  1. 

Dorsal  XIV,  19;  anal  III,  18  or  19;  scales  about  45;  transveise 
series  between  anal  and  dorsal  20.  Measurements  in  hundredths  of 
length :  Head  32 ;  depth  58 ;  eye  1 1 ;  snout  1 1 ;  postorbital  part  of  head 
11 ;  interorbital  10;  depth  of  caudal  peduncle  14;  snout  to  dorsal  40; 
snout  to  anal  63. 

Body  short,  ovate,  deep,  greatly  compressed,  deepest  through  base 
of  ventrals;  dorsal  outline  more  convex  than  ventral;  snout  bluntly 
conic,  or  rounded ;  profile  from  snout  to  dorsal  gently,  evenly  curved; 
dorsal  fin  rather  high,  last  spine  equal  to  depth  of  caudal  peduncle; 
first  spine  short,  inserted  above  posterior  margin  of  opercle;  spines  1 
to  5  graduated,  remainder  about  equal,  slightly  shorter  than  first  ray; 
soft  dorsal  evenly  rounded,  middle  rays  longest;  caudal  rounded;  anal 
similar  to  soft  dorsal,  but  tapering  more  rapidly  in  front;  anal  spines 
graduated,  third  the  longest;  ventrals  inserted  slightly  behind  pec- 
torals, outer  ray  of  each  somewhat  filamentous,  reaching  to  third  anal 
spine;  pectoral  reaching  to  above  second  anal  spine.  E2ye  rather 
large,  high,  almost  entering  profile;  interorbital  slightly  convex; 
nostrils  near  eye,  anterior  with  small  flaps  on  posterior  border;  lower 
margin  of  preopercle  with  three  spines,  the  upper  one  large,  equal  to 
diameter  of  eye,  and  reaching  nearly  to  base  of  pectoral;  margin  of 
preopercle  above  with  a  series  of  8  to  10  small,  spine>Iike  serrsB; 
opercle  miarmed ;  suborbital  with  three  or  four  veiy  small  spines  on 
posterior  margin;  gill-rakers  numerous,  slender;  teeth  fine,  setiform, 
in  single  series. 
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Body  scales  fairly  Iaj:gey  becoming  smaller  ventrally ;  mipaired  fins 
entirely  scaled;  paired  ones  scaled  mainly  at  base;  head,  including 
snout;  cheekS;  and  orbitals  entirely  covered  with  small  scales;  aU 
scales  roughly  ctenoid. 

Color  in  spirits:  Ground  color  white,  broken  by  many  narrow,  dark 
bands,  or  reticulations.  On  the  body  behind  the  head  are  about  21 
of  these  running  transversely;  those  on  the  posterior  half  extend 
entirely  across,  while  those  back  of  the  pectoral  tmn  abruptly  in  a 
horizontal  direction;  head  covered  with  nimierous  similar  stripes, 
confluent  above,  and  joining  others  on  the  breast  below;  four  or  five 
of  these  cross  the  interorbital  area,  while  between  the  dorsal  fin  and 
the  snout  are  13  or  14,  one  of  which  forms  a  complete  ring  around  the 
mouth  on  the  lips.  Spinous  dorsal  pale,  broken  by  extensions  of  the 
body  stripes;  soft  dorsal  darker,  with  reticulations  and  three  or  four 
horizontal  wavy  dark  bars,  tip  edged  with  black;  caudal  dark;  anal 
similar  to  soft  dorsal,  but  markings  largely  obliterated  by  general  dark 
color;  pectorals  and  ventrals  white,  except  for  ventral  filaments.  On 
each  side,  behind  and  above  the  pectoral  base,  is  a  large,  black  blotch, 
of  irregular  outline,  conspicuous  in  fresh  specimens,  but  possibly 
fading  with  age. 

Color  in  life:  The  light  spaces  on  the  body  were  pale  pink  or  flesh 
color,  the  darker  cross-streaks  were  of  camelian  or  dull  red-orange. 
The  soft  parts  of  the  vertical  fins  were  blackish,  the  edges  bright 
lustrous  blue. 

This  species  is  quite  distinct  from  otner  Hawaiian  species  m  color 
and  form,  as  well  as  many  less  conspicuous  characters. 

This  little  fish  was  seen  alive  by  Doctor  Jordan  in  the  WaikiU 
aquarium  at  Honolulu.  It  was  recognized  as  a  new  species  and  one 
of  exquisite  delicacy  of  coloration. 

Type. — The  type  was  presented  to"  the  United  States  National 
Museum  by  Mr.  Frederic  A.  Potter,  director  of  the  aquarium,  for 
whom  the  species  is  named.  The  specimen  was  taken  from  the  coral 
reef  at  Honolulu.  It  is  numbered  73911  in  the  United  States 
National  Museum.    It  is  2.9  inches  in  length. 

CHROMIS  VBRATBR  Jordan  and  Mats,  new  tgtHM. 

Plate  71,  fig.  2. 

Head  3.75  in  length  to  base  of  caudal,  depth  1.80.  Dorsal  rajs 
XIV,  13;  anal  11,  14;  scales  4-27;  pores  18;  eye  3  in  head;  snout 
4.25;  maxillary  3;  interorbital  space  2.80. 

Body  short,  very  deep,  ovatei  much  compressed;  dorsal  outline 
evenly  curved,  except  for  a  slight  interorbital  depression;  ventral 
outline  slightly  less  curved;  head  as  deep  as  long,  snout  short,  blunt; 
mouth  small,  inclined  upward ;  maxillary  reaching  to  below  anterior 
margin  of  eye;  teeth  in  two  series,  the  outer  rather  strong,  bluntly 
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conic,  inner  series  small|  somewhat  irregular;  interorbital  area  rather 
broad,  convex  with  a  transverse  depression,  snout,  suborbital,  lower 
jaw  and  opercles  scaled;  opercle  and  preopercle  entire;  caudal 
peduncle  stout,  deep,  compressed,  nearly  twice  as  deep  as  long; 
caudal  shallow-emarginate,  upper  lobe  a  trifle  the  longer;  spinous 
dorsal  nearly  uniform  in  height  from  third  to  last  spine,  1.8  in  head, 
about  two-thirds  height  of  soft  dorsal  which  is  somewhat  pointed, 
with  fourth  to  eighth  rays  longest;  anal  similar  to  soft  dorsal  but 
longer,  first  spine  small,  second  very  large,  three  times  first;  base  of 
pectorals  below  origin  of  dorsal;  base  of  ventrals  below  posterior  base 
of  pectoral;  ventrals  rather  long,  reaching  anal;  scales  large,  ctenoid, 
regular;  lateral  line  following  outline  of  back,  ending  below  origin 
of  soft  dorsal,  beginning  again  on  caudal  peduncle,  base  of  fins  scaled; 
spinoiis  dorsal  depressible  into  groove  of  scales  and  with  row  of 
scales  on  membrane  between  each  two  spines;  body  scales  somewhat 
angular  at  apex,  not  evenly  curved. 

Color  in  alcohol:  Very  dark  chocolate  brown,  shghtly  lighter  below, 
and  darker  on  head;  all  fins  except  the  pectoral  uniform  blackish; 
pectoral  translucent,  axil  black,  a  large  obscure  round  pale  light  spot 
at  base  of  last  rajrs  of  dorsal  and  of  anal;  scales  of  body  margined, 
tlus  giving  a  latticework  impression. 

Type, — Of  this  species  we  have  two  specimens  obtained  by  the 
senior  writer  at  Honolulu,  the  type  7  in.  long,  in  the  United  States 
National  Museiun  (No.  73912),  and  a  cotype  a  little  smailler,  sent 
to  the  Carnegie  Museimi  in  Pittsburgh,  the  two  found  at  the  same 
time  in  the  market  of  Honolulu,  in  company  with  Chromis  ovcHis. 

This  is  the  deepest  in  body  of  all  the  species  of  Chromis,  Its  near- 
est relative  seems  to  be  Chromis  axillaris  Bennett  from  Maiuitiiis. 

It  is  well  separated  from  the  other  two  Hawaiian  species.  Chromis 
ovdlis  Steindachner  has  a  deeply  forked  caudal,  and  is  more  elongate. 
Chromis  daphrus  Jenkins  is  more  elongate,  and  differs  in  various 
details  of  form  and  color. 

In  this  connection,  we  may  note  that  Myripristis  bemdti  Jordan 
and  Evermann  from  Honolulu  is  not  distinct  from  Myripristis 
''nurdjan.  Most  of  the  specimens  referred  by  Jordan  and  Evermann 
to  MuUoides  sam4>e7t8is  seem  to  belong  rather  to  MvUoides  preorhitalis 
(Smith  and  Swain)  (not  a  Pseudupeneus) .  Mvlloides  samoensis 
occurs  at  Honolulu  and  was  obtained  at  this  time.  The  snout  in 
M.  preorbitaLis  is  longer  and  less  decurved.  The  figure  of  ^^DascyUus 
oJhiseUa/*  reproduced  by  Jordan  and  Evermann  from  Sleeker,  belongs 
to  DascyUus  trimacuUUiLS  of  the  East  Indies. 


I.  S.  NATIONAL  MUSEUM  PROCEEOINQS,  \ 


.  HOLACANTHUS  POTTERI,     (PaOE  525.)     FflOM  THE  TVPE. 


2.  Chromis  verater.    (Paqe  526-)    From  the  Type. 


A  REVISION  OF  THE  SUBSPECIES  OF  THE  GREEN  HERON 

(BUTORIDES  VIRESCENS  [LINNiEUS]). 


By  Habbt  C.  Obebholseb^ 

AuMbamt  Ornithologist,  Biological  Survey,  Department  of  Agriculture. 


The  follftwing  revision  of  the  forms  of  Bvtorides  virescens  (Lin- 
naeus) was  undertaken  at  the  instance  of  Mr.  H.  W.  Henshaw,  Chief 
of  the  Biological  Survey.  Its  purpose  is  to  clear  away^  as  far  as  the 
present  material  will  permit,  the  confusion  now  existing  with  regard 
to  the  relationships  and  distribution  of  the  various  races,  and  thus 
to  assist  in  preparing  the  way  for  a  bulletin  on  the  migration  and 
distribution  of  North  American  herons,  now  in  course  of  preparation 
by  Prof.  W.  W.  Cooke,  and  soon  to  appear  as  a  pubhcation  of  the 
Biological  Survey. 

For  this  task  the  writer  has  been  able  to  examine  568  specimens, 
including  the  types  of  all  the  forms  of  this  species,  excepting  Bvio^ 
fides  virescens  virescens,  Butarides  virescens  frazari,  and  BuUmdes 
virescens  maculatus;  and  comprising  the  entire  series  of  green  herons 
in  the  collections  of  the  United  States  National  Museum,  including 
that  of  the  Biological  Survey;  the  American  Museum  of  Natural 
History;  the  Academy  of  Natural  Sciences  of  Philadelphia,  includ- 
ing that  of  Mr.  H.  W.  Fowler;  the  Museum  of  Comparative  Zoology 
in  Cambridge,  Massachusetts,  including  the  Bangs  collection;  and 
the  collection  of  Dr.  Jonathan  Dwight,  jr. ;  together  with  a  few  im- 
portant birds  from  the  Carnegie  Museum  of  Pittsburgh,  Pennsylva- 
nia, and  the  Field  Museum  of  Chicago.  To  the  authorities  of  these 
institutions,  particularly  the  United  States  National  Museum,  and 
to  the  individuals  mentioned,  as  well  as  to  the  custodians  of  the 
various  bird  collections,  especially  Dr.  Charles  W.  Richmond,  of  the 
United  States  National  Museum,  the  writer  takes  this  occasion  to 
offer  expression  of  his  sincere  appreciation  of  facilities  afforded. 

The  various  races  of  Butorides  virescens  with  their  intricate  rela- 
tionships and  rather  peculiar  geographical  distribution,  have  always 
presented  a  difficult  problem.  Previous  authors  who  have  wrestled 
with  these  difficulties  have  lacked  sufficient  material,  particularly 
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from  south  of  the  United  States ;  and  the  literature  on  the  subject 
consists  of  only  notes  and  short  papers,  including  no  extended 
monograph  of  the  species.  The  series  of  specimens  now  at  hand  is 
undoubtedly  much  greater  than  any  that  other  investigators  have 
been  able  to  bring  together.  With  this  advantage,  the  present  writer 
hopes  to  make  at  least  some  contribution  to  our  knowledge  of  this 
perplexing  group,  although,  of  course,  he  fully  realizes  that  there  is 
much  yet  to  learn. 

One  of  the  by-products,  so  to  speak,  of  this  investigation  has  been 
the  necessary  determination  of  the  status  of  Butorides  hruneseens 
(Lembeye)^  of  Cuba,  which  occurs  together  with  the  form  of  Butorides 
vireacena  inhabiting  that  island.  This  bird  has  often  passed  as 
merely  a  color  phase  of  Butorides  virescens;  at  other  times  as  a  differ- 
ent species:  The  writer's  study  indicates  that  without  mueh  doubt  it 
is  a  perfectly  distinct  species,  further  discussion  of  which  has  already 
appeared  in  a  separate  paper.' 

From  a  careful  study  of  the  present  material,  two  conclusions 
appear  to  be  inevitable:  First,  that,  without  undue  and  useless 
refinement,  no  subspecific  subdivision  is  possible  among  the  birds 
inhabiting  all  of  the  eastern  United  States,  eastern  and  central 
Mexico,  south  to  Guatemala  and  Honduras;  and  second,  that,  in  the 
West  Indies,  either  we  must  recognize  a  large  number  of  additional 
forms,  or  merge  all,  including  even  Butorides  virescens  haJiamensis, 
with  Butorides  virescens  virescens.  To  adopt  the  latter  alternative, 
however,  would  be  to  obscure  all  the  evident  and  highly  interesting, 
though  to  some  extent  puzzling,  geographical  variations  which  these 
West  Indian  birds  exhibit.  The  writer  has,  therefore,  adopted  the 
former  course,  as  better  representing  the  facts ;  and  this  has  resulted  in 
allotting  a  separate  subspecies  to  each  of  the  larger  Lesser  Antilles 
south  of  Guadeloupe,  with  the  single  exception  of  St.  Vincent.  In 
one  or  two  cases  where  forms  are  separated  by  a  wide  geographic 
area  and  by  intervening  races,  it  has  been  thought  better  to  recognize 
by  name  slight  average  differences,  rather  than  to  refer  such  a  bird 
to  a  distant  and  isolated  race,  to  which,  although  superficially  very 
similar,  it  could  have  no  close  phylogenetic  relationship.  Tliis,  of 
course,  is  the  same  problem  that  one  meets  often  in  wide-ranging  and 
plastic  groups,  and  which,  it  seems  to  the  writer,  would  be  in  much 
the  best  way  solved  by  assigning  a  name  to  the  isolated  colony,  if 
there  can  be  found  any  characters  at  all,  however  slight,  to  serve  as 
a  basis. 

The  geographical  range  of  Butorides  virescens,  including  its  various 
subspecies,  extends  from  southeastern' Canada  through  the  United 

1  Ardea  brunaeem  Lembeye,  Aves  de  la  bla  de  Caba,  1850,  p.  84,  pL  12. 
■  Ob«diol8er«  Pxoo.  BloL  Soo.  WadL,  vol.  30, 1913,  pp.  58^68. 
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States,  MexicOi  CentralAmerica,  and  the  West  Indies  to  northern  South 
America.  In  the  northern  part  of  the  Neotropical  Region  it  inhabits 
the  LoTurer  Tropical  and  Upper  Tropical  zones;  in  the  southern  portion 
of  theNearctic  Region;  the  Lower  Austral,  Upper  Austral,  and  Transi- 
tion zones.  The  total  number  of  its  recognizable  races  becomes  now 
18,  of  which  12  are  insular,  most  of  them  West  Indian.  The  favorite 
haunts  of  the  species  are  the  swamps,  marshes,  large  and  small  streams, 
both  along  the  seacoast  and  in  the  interior;  but  not  infrequently  the 
bird  chooses  dry  upland  for  its  nesting  sites,  though  usually  not  far 
from  water,  from  which  it  obtains  the  greater  part  of  its  food.  It  is  a 
frequenter  of  the  reedy  or  bushy  marshes,  sparsely  wooded  swamps, 
the  margins  of  bayou,  lake,  and  stream,  of  damp  thickets,  and  the 
more  or  less  open  country,  rather  than  of  the  deep  forest.  With  the 
exception  of  the  northernmost  three,  Butorides  virescens  virescens, 
BuUmdes  vireacens  anthanyif  and  Butorides  vireacens  eremonomus  ^ 
all  the  forms  appear  to  be  permanently  resident;  but  these  three 
perform  extensive  migrations. 

Some  curiously  dose  resemblances  between  widely  separated  races 
may  be  mentioned,  as  of  interest  from  an  evolutionaiy  point  of  view. 
The  bird  from  Swan  Island,  in  the  Caribbean  Sea — Butorides  virescens 
saturaitLS — ^is  colored  much  more  nearly  like  Butorides  virescens 
frazari,  from  Lower  California,  than  like  Butorides  virescens  virescens 
of  the  adjacent  mainland.  Also,  Butorides  virescens  mesatus,^  from 
Nicaragua,  is,  in  size  and  color,  more  like  the  race  from  northern 
Mexico,  Butorides  virescens  erenumomus,^  than  like  the  intervening 
Butorides  virescens  virescens  or  the  Costa  Rican  Butorides  virescens 
hypemotius?  The  bird  inhabiting  the  Pearl  Islands,  in  the  Bay  of 
Panama,  is,  likewise,  in  appearance  nearer  Butorides  virescens  saiu- 
raius,  from  Swan  Island,  than  to  Butorides  virescens  hypemotius '  on 
the  neighboring  mainland.  The  Bahaman  Butorides  virescens  haTiOr- 
mensis  is  very  different  from  both  Butorides  virescens  virescens,  from 
Florida,  and  Butorides  virescens  cuhanus,^  from  Cuba,  and,  in  color, 
much  more  like  Butorides  virescens  anihom/i  of  Arizona.  The  subspe- 
cies living  on  the  island  of  St.  Christopher,  Butorides  virescens  christo- 
pTiorensis,^  is  much  more  like  Butorides  virescens  hahamensis  than  it 
is  like  Butorides  virescens  cuhanus,*  which  almost  surrounds  it;  and 
Butorides  virescens  barbadensis,^  from  Barbados,  is  much  closer  in  color 
to  the  geographically  far  distant  Butorides  virescens  bdhamensis  than 
to  any  of  the  several  intervening  races.  Again,  the  birds  from  the 
islands  of  Martinique  (Butorides  virescens  nuiculaius),  St.  Lucia 
(Butorides  virescens  ludwrnis),^  and  Grenada  (Butorides  virescens 
grenadensisY  are  nearer  in  appearance  to  Butorides  virescens  cuharms  ^ 

>8eep.M6.  •  Bee  p.  648.  •  See  p.  561.  'Bee  p.  MS. 

>6eep.M8.  «Beep.W7.  •Seep.667.  •Seep.668. 
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than  to  Butorides  virescena  dominieanus  ^  of  the  intervening  island  of 
Dominica.  The  wide  geographical  range  of  three  of  the  continental 
forms — Butorides  vireaeens  virescens,  BtUoridea  vireacens  arUhonyi,  and 
Butorides  vireseens  hypemotius ',  in  striking  contrast  to  the  limited 
distribution  of  most  of  the  island  races,  is  also  worthy  of  note. 

The  female  of  Butorides  vireseens  appears  to  be,  in  color,  absolutely 
identical  with  the  male;  but  is,  in  most  cases,  somewhat  smaller^ 
though  in  some  races,  and  even  in  certain  regions  within  the  range  of 
the  same  subspecies,  is,  if  our  series  represents  the  truth,  equally  as 
large  as  the  male  or  even  larger.  Owing  to  this  relative  variation  the 
male  is  used  as  the  basis  for  our  comparisons. 

Birds  in  ju venal  plumage  differ  considerably  in  color  from  adults, 
being  duller  and  more  brownish  on  the  upper  surface  of  the  body, 
lacking  the  glaucous  appearance,  as  well  as  the  dorsal  plumaceous 
feathers,  besides  having  more  rusty  edgings  to  the  feathers,  and 
often  ochraceous  or  buffy  terminal  spots  on  the  scapulars;  wing- 
quills  and  greater  coverts  tipped,  often  broadly,  with  white  or  buffy; 
other  wing-coverts  much  more  broadly  margined  with  whitish,  bu^, 
or  ochraceous  than  in  the  adult;  median  and  some  of  the  distal  les- 
ser coverts  with  subtriangular  terminal  shaft  spots  of  buff;  hind  neck, 
sides  of  neck,  and  sides  of  head  much  paler  and  duller,  somewhat 
streaked  with  dark  brown  or  blackish  (the  sides  of  head  particularly) ; 
lower  parts  much  paler — ^white,  heavily  streaked  with  dark  earthy 
brown,  this  color  very  little  rufescent  on  foreneck,  the  streaks  some- 
times nearly  or  quite  absent  on  the  median  line,  especially  of  throat, 
chin,  and  anal  region;  bill  of  a  lighter  color  than  in  the  adult,  mostly 
dull  greenish,  with  only  the  culmen  dusky,  the  mandible  laigely 
light  yellowish ;  legs  and  feet  didl  greenish  yellow  or  olivaceous.  From 
this  plumage  the  bird  passes  gradually  into  the  adult  condition, 
obtaining  its  full  livery,  under  normal  conditions,  apparently  by 
the  first  breeding  season.  Birds  not  quite  fully  adult  are  paler 
below  than  when  in  complete  plumage;  the  neck  is  more  reddish 
or  fulvescent,  and  paler;  the  upper  surface  of  body  has  more 
rusty  edgings  and  a  less  glaucous  bluish  cast;  the  wings  have  darker 
and  more  rusty  edgings.  Inmiatures  are  apparently  often  smaller 
than  adults,  though  many  in  the  above  described  juvenal  plumage  are 
of  full  adult  dimensions. 

Seasonal  differences  in  color  are  usually  slight,  and  consist  mostly 
in  the  slightly  paler  neck,  and  hghter,  duller,  more  bluish  upper  parts 
of  worn  summer  specimens.  Individual  color  variation,  on  the  other 
hand,  is,  in  apparently  all  the  forms  of  the  species,  considerable.  It 
consists  chiefly  in  the  depth  of  shade  of  the  gray  on  the  posterior 
lower  parts ;  the  dark  streaking  on  throat  and  breast,  which  in  some 
specimens  is  broad  and  distinct,  in  others  almost  absent,  in  some  light 
brown,  in  others  black;  the  color  of  the  posterior  upper  parts,  which 
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in  some  examples  is  dull  oily  green,  in  others  decidedly  bluish  with 
a  glaucous  bloom;  also  in  the  depth  and  shade  of  the  chestnut,  ma- 
roon, or  fulvous  of  the  neck  and  sides  of  the  head. 

The  characters  which  separate  the  various  subspecies  are  largely 
differences  of  size,  and  of  the  colors  of  the  hind  neck,  sides  of  the 
head,  and  of  the  entire  lower  surface.  The  color  differences  of 
pileum,  back,  wings,  and  taU  are  of  veiy  little  value  m  diagnoses, 
since  these  are  due  chiefly  to  age,  season,  or  individual  variation. 
The  names  of  colors  used  in  my  descriptions  are  based  on  Mr.  Robert 
Ridgway's  Nomenclature  of  Colors.^ 

AU  the  measurements  in  this  paper  are  in  millimeteis.  The  spec- 
imens used  in  the  average  measurements  imder  each  subspecies,  and 
which  form  the  basis  of  comparison,  are,  just  as  far  as  possible,  from 
typical  specimens;  that  is,  from  examples  representing  the  best  dif- 
ferentiation. In  the  tables  of  detailed  measurements  all  the  speci- 
mens used  in  the  diagnostic  averages  are  indicated  by  a  minuscule; 
and  all  other  than  adult  birds  are  noted.  The  various  dimensions  of 
which  use  is  made  in  the  following  pages  have  been  taken  as  follows: 

LengOi  of  wing. — ^Measured  in  a  straight  line  from  the  bend  of  the 
closed  wing  to  the  end  of  the  longest  primary  with  these  feathers  in 
their  natural  position;  that  is,  not  straightened. 

Length  oftaU. — ^Taken  with  divider^  from  the  point  of  insertion  of 
the  middle  rectrices  to  the  tip  of  the  longest. 

Exposed  evlmen. — Measured  in  a  straight  Une  from  the  beginning 
of  the  feathers  on  the  culmen  to  the  tip  of  the  maxilla;  that  is,  the 
chord  of  the  exposed  culmen. 

Height  of  hiU. — ^The  distance  in  a  straight  line  from  the  base  of  the 
exposed  culmen  to  the  nearest  point  on  the  ramus  of  the  mandible. 

Length  of  tarsus. — ^A  straight  line  from  the  center  of  the  heel  joint 
on  the  posterior  side  to  the  middle  of  the  joint  between  the  metatar- 
sus and  the  middle  toe  on  the  anterior  side. 

Middle  toe. — ^Measured  along  the  upper  side  from  the  middle  of  the 
joint  between  the  metatarsus  and  the  middle  toe  to  the  base  of  the 
uncovered  claw. 

BXrrOIUDBS  VIRBSCBRS  VQUBSCSNS  (Umynts). 

[Ardeoi  vireacena  LssvMVS,  Syst.  Nat.,  ed.  10,  vol.  1,  1758,  p.  144  (America) 
(based  on  "Ardea  steUaris  minima/*  Catesbt,  Nat.  Hist.  Carolina,  Florida, 
and  Bahama  Islands,  vol.  1,  1731,  p.  80,  pi.  80  [Virginia  and  Carolina]). 

Ardea  Moroptura  Boddaert,  Tabl.  Planch.  Enlum.,  1783,  p.  54  (based  on 
"Cmbier  de  la  Louisiane,"  Daubxnton,  Planch.  Enlum.,  No.  909;  and 
"Crabier  louz  a  tdte  et  queue  vertes,"  Buvfon,  Hist.  Nat.  dee  Oiseaux 
[ed.  Deux  Ponts],  vol.  14,  p.  146;  orig.  ed.,  vol.  7,  1780,  p.  407  [Louisiana]). 

[Ardea]  ludovickma  Ghblzn,  Syst.  Nat.,  vol.  1,  pt.  2,  1789,  p.  630  (based  on 
''Crabier  loux  k  t6te  et  queue  vertes,"  Buvvon,  Hist.  Nat.  des  Oiseaux, 
vol.  7y  1780,  p.  407;'"Crabier  de  la  Louisiane,"  Daubxnton,  Planch. 
Enlum.y  No.  909;  "Louisiane  Heron,"  Pekkant,  Arctic  Zool.,  vol.  2, 1785, 
p.  448,  No.  350;  and  "Louisiane  Heron,"  Latham,  Gen.  Synopsis  Birds, 
vol.  3,  pt.  1, 1785,  p.  81,  No.  47)  (Louisiana). 

>  Rldgwaj,  Nomeiiolatara  of  Colon  for  Natnnltoto,  Boston,  1886. 
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Ohars.  suhsp. — Size  rather  large;  colors  of  neck  dark  and  purpliab; 
lower  parts  dark. 

Description.— Adult  male,  No.  222010,  U.S.N.M.;  TOn  Swamp, 
Christchurch  Parish,  South  Carolina,  April  26, 1911;  Dr.  E.  A.  Meams; 
original  number,  19115.  Pileum,  occipital  crest,  postocular  region,  and 
a  short  subauricular  streak,  deep,  glossy  bottle  green;  malar  stripe 
cream  buff;  submalax  stripe  purpUsh  maroon  mixed  with  blackish; 
cheeks,  auriculars,  sides  and  back  of  neck,  purplish  maroon,  somewhat 
more  rufescent  anteriorly,  paler  and  somewhat  glaucous  posterioriy; 
upper  surface  of  body  deep  bottle  green,  somewhat  glossy,  the  long, 
pointed,  plume-like  feathers  of  back  and  scapulars  glaucous  and  some- 
what bluish;  wings  fuscous,  the  primaries  and  outer  secondaries  dull 
dark  greenish-blue  slate  color,  the  innermost  primaries  and  outermost 
secondaries  narrowly  tipped  with  white;  tertials,  outer  webs  of  inner 
secondaries,  with  greater,  median,  and  lesser  wing-coverts,  dark, 
glossy  bottle  green,  the  tertials  pointed  but  not  plume-like;  the  outer 
scapulars  on  exterior  webs  and  the  first  rows  of  lesser  wing-coverts 
margined  all  around  rather  narrowly  with  tawny  ochraceous,  the 
other  rows  and  median  coverts  with  buff,  the  greater  coverts  and 
outer  webs  of  tertials  and  innermost  secondaries  with  white;  tail  dull, 
dark,  grayish  blue-green;  chin  and  middle  of  upper  throat  creamy 
white,  streaked  medially  with  dark  blackish  brown,  sparingly  on  the 
former,  heavily  on  the  latter;  jugulum  purplish  maroon,  conspicu- 
ously streaked  medially  with  creamy  white  and  dark  brown;  breast, 
abdomen,  sides,  crissum,  and  axillars,  slate  gray,  with  a  slight  brownish 
tinge,  the  longest  feathers  of  under  tail-coverts  with  darker  centers 
and  paler  margins;  thighs  rufescent;  lining  of  wing  slate  gray,  the 
feathers  margined  with  buff,  the  edge  of  wing  broadly  buffy  white. 

''  Bill  deep  black,  the  lower  mandible  sometimes  partly  yellowish 
or  greenish;  lores  and  orbits  varying  from  oUve-green  to  bright 
yellow;  iris  gamboge  yellow;  legs  and  feet  olive  green  or  olive  yellow, 
the  scutellsB  more  greenish;  claws  horn-color"  (Ridgway). 

Measurements. — ^Total  length  (in  flesh),  394-490  mm.;  extent  of 
wing,  521-711;  weight,  6.25-7.50  ounces. 

Male:*  Wing,  176-188  (average,  181.1)  nmi.;  tail,  61.5-71  (66.5); 
exposed  culmen,  58-69  (60.9);  height  of  bill  at  base,  11-13  (12.1); 
tarsus,  51-57  (53);  middle  toe,  44.3-48.5  (45.0). 

Female:*  Wing,  170-183.5  (175.1)  mm.;  tail,  58.5-74.5  (65.5): 
exposed  culmen,  56-62.5  (59.8) ;  height  of  bill  at  base,  9.0-12.8  (1 1.7) ; 
tarsus,  48-55  (51.2);  middle  toe,  44-49  (45.7). 

Type-locality. — Coast  of  South  Carolina.' 

>  Foarteeo  speclmoB,  from  Pennsylvania,  N«w  Jeney,  MaiylaDd,  Vtiiginia,  Uie  DIatrict  of  Columbia, 
and  ir<"*}BW. 

a  ThirtMD  spedmraa,  from  New  York^ew  Jeney,  PcnDsylTanla,  ICaiyluid,  Vbimiaf  IndJaaa, 
and  Kansas. 

*  Hen  for  the  fiist  time  definitely  fixed. 
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Geographical  diMrihution. — Southeastern  North  America,  most  of 
Mexico,  and  northern  Central  America:  north  to  Prospect,  central 
Nova  Scotia;  St.  John,  southern  New  Brunswick;  Calais  and  Pitts^ 
field,  southern  Maine;  Montreal,  southern  Quebec;  Ottawa,  Guelph, 
and  Neebish  Island,  soirthem  Ontario ;  Grand  Rapids,  southern  Mich- 
igan; Sturgeon  Bay  and  Kelley  Brook,  northern  Wisconsin;  Minne> 
apolis,  central  Minnesota;  and  Fort  Sisseton,  northeastern  South 
Dakota;  west  to  Fort  Sisseton,  eastern  South  Dakota;  Neligh  and 
Gibbon,  eastern  Nebraska;  western  E^ansas;  Fort  Beno  and  Chat- 
tanooga, central  Oklahoma;  Pecos  City  and  Fort  Stockton,  western 
Texas;  casually  to  Loveland,  central  Colorado,  and  Binconada, 
northern  New  Mexico;^  Tampico,  eastern  Tamaulipas;  Isla  de  los 
Frijoles,  and  Bivera,  eastern  Vera  Cruz;  San  Mateo,  near  City  of 
Mexico,  Mexico;  and  western  Mexico  (from  Patzcuaro,  western 
Michoacan,  and  Ocotlan,  eastern  Jalisco)  to  the  Pacific  coast  north 
as  far  as  Mazatlan,  southern  Sinaloa;  south  to  the  Diy  Tortugas, 
Florida;  the  Gulf  coast  of  the  United  States,  from  Florida  to  Browns- 
ville, Texas;  the  Pacific  coast  of  southern  Mexico,  at  ManzaniUo 
(Colima),  Papayo,  (Guerrero),  and  Tonala,  (Chiapas);  Chiapam 
(«i Champerico)  and  DuefLas,  southern  Guatemala;  Omoa  and  Ceiba, 
northern  Honduras ;  east  to  Ceiba,  Honduras,  and  the  eastern  coasts 
of  British  Honduras,  Yucatan,  Mexico,  the  United  States,  and  Nova 
Scotia.  Winters  chiefly  in  Honduras,  Guatemala,  central  and 
southern  Mexico,  Florida,  and  the  Bermuda  Islands.  Accidental  at 
Fajardo,  Porto  Bico. 

Throughout  the  wide  range  of  this  form  there  is  surprisingly  lit- 
tle geographical  variation,  and  no  further  subspecific  subdivision 
seems  advisable,  at  least  with  present  material.  Birds  from  the 
northeastern  United  States  represent  the  extreme  differentiation  of 
Butorides  virescena  virescens,  with  which  those  from  South  Carolina, 
the  type-locality,  seem  to  be  iu  all  respects  practically  identical. 
Breeding  birds  from  the  mainland  of  Florida,  from  southern  Ala- 
bama, southern  Mississippi,  and  southern  Texas  are  absolutely  iudis- 
tinguishable  in  color  from  examples  taken  in  New  York  and  Penn- 
sylvania; but  in  size  they  average  very  slightly  smaller.  •  Specimens 
of  a  considerable  series  from  the  islands  of  the  Dry  Tortugas,  Florida, 
off  the  southern  end  of  the  Florida  peninsula,  are  scarcely  smaller  than 
those  from  the  Florida  mainland,  but  are  mostly  less  bluish  or  glaucous 
green  above ;  which  difference,  however,  seems  not  to  be  of  geographi- 
cal significance,  since  it  occurs  more  or  less  as  an  individual  variation 
throughout  the  entire  range  of  the  species. 

From  southern  Tamaulipas  to  Tabasco,  along  the  eastern  coast  of 
Mexico,  occur  some  birds  which  are  darker  than  those  of  usual  colors 
from  the  eastern  United  States;  and  which  are,  in  the  males,  about 

I IC  SnrlMr,  ipring  (ApcQ  to  June),  IWi,  one  aaan. 
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the  size  of  Florida  birds,  in  the  females  averaging  smaller  than 
Florida  females.  These  differences,  howeveri  seem  too  slight  and 
wisatisfactoiy  for  subspedfic  recognition,  because  there  are  alto- 
gether too  many  individuals  in  each  of  these  two  series  that  are 
inseparable  from  individuals  in  the  other.  'Furthermore,  the  resi- 
dent birds  of  western  Mexico,  north  along  the  coast  as  far,  at  least, 
as  San  Bias,  Tepic,  are,  although  averaging  almost  unappreciably 
paler  below,  practically  the  same,  so  far  as  we  can  discover,  as  those 
of  New  England;  and  the  same  is  true  of  specimens  available  from 
southern  Mexico,  including  Yucatan,  from  Guatemala,  British  Hon- 
duras, and  Honduras.  In  size  of  both  male  and  female,  the  birds 
from  these  Mexican  and  Central  American  localities  are  identical 
with  those  from  Florida.  The  birds  of  all  these  locahties,  from 
Florida  to  Texas,  Mexico,  Guatemala,  and  Honduras,  are  seen  to 
be  really  intermediate  in  size  between  Butorides  virescens  virescens 
and  the  Panama  race  hereinafter  separated  as  Butorides  virescens 
hypemotius;^  and  upon  size  (which  is  the  only  diagnostic  charac- 
ter separating  these  two  races)  might  with  propriety  be  called 
either  B.  v.  virescens  or  B.  v,  hypemotius;  yet  owing  to  the  interrup- 
tion of  range,  at  least  in  western  Nicaragua,  caused  by  Butorides 
virescens  mescUus,^  they  are  seemingly  better  referred  to  the  northern 
Butorides  virescens  virescens,  at  least  until  the  status  of  the  bird 
from  eastern  Nicaragua  be  determined.  The  identity  of  the  form 
occurring  on  Ruatan  Island,  Honduras,'  and  Cozumel  Island,  Yuca- 
tan,' is  somewhat  doubtful,  as  we  have  seen  no  specimens  from 
either  locality,  but  the  bird  probably  is  that  of  the  adjacent  coast, 
that  is,  Butorides  virescens  virescens.  The  differences  of  size  in  vari- 
ous parts  of  the  range  of  this  subspecies  may  be  readily  appreciated 
from  the  following  table  of  average  measurements: 


Localities. 


Fourteen  males,  from  PemisvlTanla,  New  Jersey,  Ma- 
ryland, District  oi  Colmnbla,  Virginia,  and  Kansas. . 

Ten  males,  from  Florida  (mainland),  southern  Ala- 
bama, and  southern  Misassippi 


Twelve  males,  from  the  Dry  Tortugas,  Florida 

Three  males ,  from  southern  Texas 

Two  males,  from  Tamaolipas  and  Vera  Cnu 

Foot  males,  from  TepJc,  Colima,  Onerrero,  and  Chiapas 

Thirteen  females,  from  New  York,  Pennsylvania,  New 
Jersey,  Karyland,  Virginia,  Indiana,  Missouri,  and 


Nine  females,  from  Florida  (mainland)  and  southern 
Alabama. 


Two  probable  fsmalsB,  from  the  Dry  Tortugas,  Florida. 

One  female,  from  southern  Texas 

Seven  flsmales,  from  Tamaullpas,  Vera  Onus,  and  Ta- 


thnt  fttnatos,  from  Tepio,  Ouecrero,  and  Chiapas. 


Wing. 


181.1 

178.7 
177.2 
178.7 
179.0 
176.8 


175.1 

178.7 
160.5 
163.0 

167.2 
179.0 


TaU. 


fam. 
66.5 

67.2 
66.0 
66.3 
66.6 
64.5 


65.5 

66.0 
61.0 
62.0 

61.0 
65.0 


Ex- 
posed 
culmen. 


fniR. 

6a9 

61.7 
50.8 
63.2 
67.0 
63.2 


50.8 

61.4 
58.3 
60.0 

60.1 
62.8 


Height 

of  bill 

at  base. 


fiiiii. 
12.1 

11.4 
11.4 
12.2 
11.8 
11.9 


11.7 

11.3 
U.0 
U.3 

11.9 
U.8 


TarBDB. 


iniA. 
53.0 

61.4 
60.5 
52.2 
60.8 
53.0 


51.2 

51.4 
48.8 
48.8 

49.4 
62.7 


Middle 
toe. 


4&0 

46.0 
45.7 
43.3 
44.8 
45.8 


45.7 

44.7 
44.0 
43.6 

48.4 

45.0 


i8eep.549. 


a8eep.648. 


*  Sharpe,  Gat.  Bfrds  Brit  Mus.,  vol.  26, 1898,  p.  19a 
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An  examination  of  these  measuremeQts  discloses  a  curious  rela- 
tive difference  between  the  sexes  in  different  geographic  areas:  In 
the  northeastern  United  States  the  females  average  smaller  than  the 
males;  on  the  Florida  mainland  they  are  equal  in  size;  in  eastern 
Mexico  they  are  decidedly  smaller;  and  in  western  Mexico  they  are, 
if  the  sex  determinations  be  reliable,  as  is  probable,  somewhat  larger. 

In  the  northern  part  of  its  range,  Butarides  vireacena  vireacena  is 
only  a  summer  resident,  but  in  Florida,  central  and  southern  Mexico, 
Guatemala,  Honduras,  and  British  Honduras,  it  remains  throughout 
the  year.  In  central  Florida  it  has  been  found  breeding  as  early  as 
April  4. 

In  the  Bermuda  Islands  it  appears  only  in  winter  and  the  seasons 
of  migration,  and,  therefore,  so  far  as  known,  does  not  breed.  It 
does  not  regularly  visit  the  West  India  Islands,  the  only  record  there 
being  a  single,  apparently  accidental,  individual  (No.  169016,  U.S. 
NJf.)  obtamed  by  Mr.  A.  B.  Baker,  February  16,  1899,  at  Fajardo, 
Porto  Rico. 

The  green  heron  of  the  eastern  United  States  was  first  described 
by  linnsBus  as  Ardea  virescens,^  from  "America,"  with  the  following 
diagnosis:  ''A[rdea]  occipite  subcristato,  dorso  viridi,  pectore  rufes- 
cente."  Bjs  accoimt  was  based  on  the  "Ardea  stellaris  minor"  of 
Sloane;*  the  "Ardea  stellaris  minor"  of  Ray;'  and  the  "Ardea  stel- 
laris minima"  of  Catesby.^  The  descriptions  of  Sloane  and  Bay, 
however,  apply,  without  much  doubt,  exclusively  to  Ixobryehus  exUia, 
but  Catesbys  bird  is  the  green  heron,  from  ^'Virginia  and  Carolina." 

Since  linnsBus'  diiignosis  fits  only  the  green  heron,  the  name 
Ardea  vireacena  should  properly  belong  to  that  bird  alone,  notwith- 
standing the  compositeness  of  the  whole  account.  This  mi^es  Cates- 
by's  description '  the  sole  basis  of  the  name,  and  since  most  of  his 
birds  came  from  the  coast  of  South  Carolina,  it  seems  best  to  restrict 
the  type-locality  to  that  region,  as  I  have  done  above.'  Two  other 
names,  Ardea  cKloraptiura  Boddaert'  and  Ardea  ludovidana  Gme- 
lin,'  were  foimded  on  the  bird  from  Louisiana,  and,  therefore,  must 
be  considered  synonyms  of  Bvioridea  vireacena  vireacena. 

Of  this  form  299  specimens  have  been  examined,  from  the  follow- 
ing localities,  breeding  records  being  indicated  by  an  asterisk: 

Alabama. — Mobile  Bayf  Stevenson,^  Montgomery,-*  Dothan.* 

Ccnnedicfal, — Stamford. 

Diatrict  of  Columbia. — ^Woodley  Lane,-*  Washington,-*  Little  River.* 

1  Syst.  Nat.,  ed.  10,  vol.  1, 1758,  p.  144. 

•  Voyace  to  Islands  of  ICadera,  Barbadoes,  Nleves,  St.  Chrlstophen,  and  Jamaica,  with  natnial  history 
eC  thon  Uaads  (•-Nataial  History  of  Jamaica),  vol.  2, 1725,  p.  81& 

•  Syn.  Math.  Avinm  et  Plsoiam,  1713,  p.  180,  No.  2  \jLege  No.  4]. 

«  Nat.  H*8t.  CMOifaia,  Florida,  and  Bahama  Islands,  vol.  1, 1731,  p.  80,  pL  80. 

•  Loo.clt. 

•  Soap.  584. 

t  TabL  Flaneh.  Bnlmn.,  1783,  p.  64. 

•  Syat.  Nat.«  YOL 1,  pt.  2, 1780,  p.  eao. 


538  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  ▼01.42. 

Florida. — Clearwater,"*  Tampa,-*  Thonotosassa  (February  15); 
Alligator  Bluff,  Kissimmee  River;*  Lone  Cabbage  Palin,  Eassimmee 
River,-*  Lake  Kissiinmee;  Eissimmee;  Fort  Gardner  (Eiaaiinmee 
River);  Lake  Harney;  Big  Lake  George;  Hernando  County  (Janu- 
ary); Tarpon  Springs,-*  Dry  Tortugas,-*  Micco  (January  17);  eastern 
peninsula,  opposite  Micco,-*  Florida  Creek  (February  22);  Suwanee 
River;  Suwanee  River,  Lafayette  County;  New  Smyrna;*  Amelia 
Island,-*  Eau  Gallie  (January  20,  February  24);  Fenholloway  River; 
northern  Brevard  County. 

Oecrgia. — ^Yoimg  Harris,-*  Nashville. 

Illinois. — Mount  Carmel;  Rockland. 

ItvOwml. — ^Vincennes,-*  English  Lake.* 

Iowa. — ^Winnebago  County,-*  Lake  Mills;  Van  Buren  County,  5 
nules  northwest  of  Hillsboro.* 

Kansas. — ^Western  Kansas;  Salt  Creek;*  Topeka.* 

Maryland. — ^Laurel;*  Cornfield  Harbor;*  Piney  Point,-*  Washing- 
ton Grove;*  Frederick;*  Hagerstown,-*  Kensington;  Jefferson. 

Massackusetts. — ^Hadley,**  Mehx)se;  Barnstable  County;*  Cam- 
bridge;* Concord. 

Minrusota. — Fort  Snelling.* 

Mississippi. — ^Bay  St.  Louis. 

MS^souri. — Charleston;*  Monteer  (Shannon  County).* 

Nev)  Hampshire. — ^HoUis.* 

New  Jersey. — ^Princeton;  Cape  May;  Beach  Haven;  Seven  Mile 
Beach,-*  Haddonfield,-*  Squam  Beach,-*  Plainfield,-*  Basking  Ridge; 
Bound  Brook;  Orange;*  Mount  Ephraim.* 

New  YorTc. — Oyster  Bay;*  Peterboro,-*  Hastings-on-Hudson,-* 
Millers  Place  (Long  Island)  ;*  Yonkers;  Moimt  Hope;*  Long  Island 
Gty;*  Shelter  Island;*  New  York  City;*  Speonk;  Bay  Shore  (Long 
Island),-*  Katonah,-*  Amityville;*  Bath  Beach  (Long  Island),-* 
Alder  Oeek;*  Princes  Bay  (Staten  Island);*  Pleasant  Valley 
(Dutchess  County);  Good  Ghround  (Long  Island),-*  Mount  Sinai 
(Long  Island).* 

Norik  Carolina. — ^BogueBank;  Fort  Macon;*  Hatteras* 

Ohio. — New  Holland;*  Berlin  Heights.* 

Oklahoma. — Sans  Bois  (Choctaw  Country) . 

Pennsylvania. — ^Landisville;*  Bristol;*  McKees  Gapi*  Holmes- 
burg  (Philadelphia),-*  Chestnut  Hill  (Philadelphia),-*  Chester 
County,-*  Moscow  (Lackawanna  County);*  Carlisle;  Erie;  Marple 
(Delaware  County).* 

i27ia(2e  ZsZaTuJ.— Chepachet;  Middletown;  Pawtucket.* 

South  Carolin^a. — ^Porcher's  Bluff  (Christchurch  Pariah);*  I'On 
Swamp  (Christchurch  Parish),^  Wayne's  Place  (Christchurch 
Parish).* 

Tennessee. — Strawberry  Plains.* 
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Teioff.— Eagle  Pass;  Lee  County*  Hidalgo,-*  Fort  Stockton* 
Ingram,*  Pecos  City;*  Mouth  of  Pecoa  River;  Brownsville* 
Lomita.* 

Virginia. — Smiths  Island,*  Four  Mile  Run;  Arlington,*  Mat- 
thews County  * 

Chiapas.— K)onutaii;  Tonala.* 

Colima. — Manzanillo. 

Guerrero. — Papayo. 

Jalisco. — Ocodan. 

Mexieo  (State). — S&n  Mateo. 

Michoacan. — Patzcuarc* 

T(d>a8co. — Montecristo. 

Tamavlipa8. — AltaMira*  Tampico. 

Tepic—San  Bias* 

Vera  Oruz. — Boca  del  Rio*  Orizaba;  Plan  del  Rio;  ifirador; 
Rivera;  15  miles  south  of  Rivera;  75  miles  south  of  Rivera;  lala  de 
los  Frijoles. 

Yucatan. — ^Puerto  Morelos. 

Britiah  EondvToa. — Belize* 

OuaUmdla. — Choctun  (Vera  Paz). 

Bonduraa. — Ceiba. 

Porto  Rico. — Fajardo. 

Mtaiurtmtntt  of  tpteimen*  of  Butorida  vire$een$  vvetcent. 


D.SJ<.U.,  am» ..*>., 


u.i^aLo|u.s|«.i|ii. 


■Toisa  on  p,  IM. 
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Meaaurements  ofipecmena  of  Butorides  virucena  virueeM — Continued. 


Ml— uiuandNo. 


I7.8.N.H.,  1181331. 
ICCZ.,  425831... 
IC  a  Z.,  182371... 


U.8J7.1L,  307866. 
n.&N.M.,  1768U. 


n.&N.]f .,  176846. 
U.BJ7.M.,  178763. 


U.8.N.M.,  176844 

Am.  Mas.  N.H.,  00480. 

Am.  Has.  N.  H.,  26830. 

J.  Dwicht,  13375 

7.I>wight,182B0 

Am.  Mas.  N.H.,  40638. 

Am.  Mas.  N.  H.,  40633. 
Am.  Mas.  N.H.,  70748. 
Am.  Mas.  N.H.,  70762. 

U.8Jf.M.,  108812 


n.&N.M.,  103616... 

U.8.N.M.,  100613... 
U.B.N.M.,  100014... 
n.&N.M.»  100617... 


U.8.N.M.,  166364. 

U.8.K.M.,  186420. 
U.8J7.M.,  103841. 


J.I>wi(ht,34000. 
A.  N.  8.  Philft.» 

U.8Jf.M.,41A4.. 


U.B.N.M.,  130817. 
U.&N.M.,  130816. 
U.8JV.M.,  130810. 
U.B.N.M.,  130818. 
U.8JI.M.,  28068.. 


M.(XZ.,  31778.. 


Female. 

,..do.... 

..do.... 


.do... 
.do... 


..do..... 
...do..... 


...do.... 
...do.... 

...do.... 

...do.... 

...do.... 

n 

Female. 
...do.... 

...do.... 


.do. 

.do. 
.do. 
.do. 


.do. 

.do. 
.do. 

.do. 


Locality. 


Vlnoennes, 

Ind. 
Charleston, 

Mo. 
Topek  a. 


Dothan.  Ala. 

AlUcator 
Bluff,  Kis- 
•  Im  m  ee 
River,  FlA. 

■  •  •  •  sUv*  •  •  •  •  • 

Lone  CaN 
bocePalm, 
Klarimmee 
River,  Fla. 

Fenboiloway 
River,  Fla. 
Blsilmmee, 

Northerni 

BrevardCo. 

FJa. 
Amelia  Is. 

landJUa. 
Dry  Torto- 

gas,  Fla. 

Lomita.Tez. 

Alta  lOra, 
TamauU- 
j>as.Mez. 

76  miles  south 
of  Rivera, 
Vera  Cras, 
Mez. 

Rivera,  Vera 
Cms,  Mez. 

•  •  V  •  ■  UU  •••••• 

•  •  •  •  «UO«  •  V  •  •  • 

Isia   de  los 

Fifjoles, 

Vera  Crox, 

Mez. 
Montecrlsto, 

Tabasco, 

Mez. 
Pjgayo,  Qo- 

crrero,  Mez. 
Comitan, 

Chiapas. 

Mez. 
San  Bias, 

TeplOfMez. 
Winnebago 

County, 

Iowa. 
Brownsville, 

Tez. 
Yucatan 

•  «  •  •  aUU*  •  •  •  • • 

•  •  • •  *  Uw •••«•• 

do 


Mirador, 

Vera  Crui, 

Mez. 
Orisaba, 

Vera  Cnu, 

Mez. 


Date. 


May    5,1800 

May  12,1870 

May  22,1871 

June  6,1011 
Apr.  26,1001 


Apr.    8,1001 
Apr.    6, 1001 


Anr.  4, 1001 
Mar.  20,1007 

Nov.  18.1883 

Mar.  23,1006 

Mar.  24,1006 

Apr.  11,1800 

Apr.  10,1800 
Jmy  0,1880 
May  17,1888 

Apr.  17,1004 


Apr.  13,1004 

Apr.  27,1004 
Apr.  26,1004 


May    7,1000 

Apr.  20,1008 
Mar.  20,1004 

Apr.  8,1000 
Aog.  16,1881 


Golleotor. 


R.  Ridgway. 
W.  8.  Bryant 


A.  H.Howell 
E.  A.Meams 


.do.... 
.do .... 


do 

F.  M.  Chap- 
man. 
CJ.Maynard 

W.  W.  Worth- 
ington. 

F.   8.   Good- 
man. 

•  •  •  •  vUv*  ••••*• 


8.  E.  Piper, 
C.  Sheldon, 
and  L.  C. 
Sanford. 

■  •  «  •  •UU#  •••••• 

»  •  •  •  sUOa  •  •  •  •  I 

B    •   •   •   slAV  «••••< 

■  •  •  •  •Qv*  •  •  •  •  I 


E.  W.  Nelson 
and  E.  A. 
Goldman. 

B  •  •  •  cUw*  •••••■ 

■  •  •  •  •  UO  ••••«•• 


P.  I.  Osbnm. 
W.L.  Abbott. 

8.VanV]iet.. 
G.F.Gaomer. 

B  ■  •  •  •  UV  ••••••• 

■  •  •  •  •  U  V  ••••••• 

do 


C.  Sartortus.. 


P.  M*Toro... 


t 

^ 


mm 
176.0  66.0 

17a058.6 


178.074.680.5 


184.6 


178.066.004.0 


176.0(65.0184.0 11. 
176.0|66.O|50.0|ll.5 


175.066.060.0ia5 
174.065.06LqiL855.0l45 


185.068.5 
176.5 


184.  (^ 
161. 


061 


16aO|6L058.01L3 
OIL  3 


163. 
160. 


172.068.5 


63.0 


177.0162.6 

171.5 

160.5 

in.062.0 

171.063.6 


mm 


mm 
62. 0112. 0152. 0145. 6 


56.012.3 


70.082. 0I1L052.044.6 
IL  6152. 048. 5 


67.5 


63.0: 
62.0  1L5 


71.058.51 
058.51 


062.060. 
063.060.0 


174.066.0 


050 


163. 

160.0(67.01 

166.5 


177. 0182. 0164.  OIU 
180.066.060.5 


180.0  67.0|62.« 
183.067.5 


mm 


12.8 


050.0(44.0 
5L544.6 


5L045.0 


12.25L5 


11.01 
IL 


040. 


63.C  ILO 


168.058.064.C  12.35L044.0 


058. 
6L< 


C1L5 

012.0 

80.0156.C  1L5 


170. 0  6a  0  58. 6 12. 0  48. 0  30. 0 


50.5 


60.0 


oas 

58.6 


1L7 


62.0  ILO 
6a01L5 


62.662.612.253.048.6 


176. 0  63.0  6L  0 12. 0  53. 0  47. 0 


50.5 
55.0 


47.0 
48.0 


.6 

44.6 

48.5(43.5 


5a544.6 
L545.0 


48.043.0 
48.843.5 


12.040.046.0 


5L5 


47.0(43.0 

2.1 
47.5(42.5 


.552.544.5 
12.053.040.0 


13.062.644.5 
I2.0da544.6 


45.0 


5L0  46.0 


40.5 


12.0(47.044.0 
ia55L043.0 


45.0 


1  Used  In  measarament  averages  on  p.  534. 

t  «<  Male"  on  the  labrt  of  the  specimen,  bot  this  is  probably  wrong. 
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BUTORIDBS  VIRESCBNS  FRAZARI  (Bnwitor). 

Ardea  virescens  frazari  Brewster,  Auk,  vol.  5,  January,  1888,  p.  83  (La  Paz, 
Lower  California). 

Chars,  subsp. — Hesembling  Butorides  virescens  virescens,  but  hind 
neck;  sides  of  neck;  and  foreneck;  darker,  more  purplish;  less  maroon; 
breast  and  posterior  lower  parts  darker;  edgings  of  superior  wing- 
coverts  darker;  upper  surface  of  body  averaging  duller  and  more 
deeply  colored;  average  size  very  slightly  greater. 

Measurements. — ^Male:*  Wing,  176-189  (average,  183.2)  mm.;  tail, 
63-72.5  (69.2);  exposed  culmen,  60.5-66.5  (63.7);  height  of  bill  at 
base,  11-13.5  (12.3);  tarsus,  51-58  (53.8);  middle  toC;  44-48.5  (47.3). 

Female:*  Wing;  176.5-182.5  (180.0);  tail,  66.5-73.5  (70.0); 
exposed  culmen,  62.5-66.5  (64.9);  height  of  bill  at  base,  12-13  (12.5); 
tarsus,  51-56  (52.9);  middle  toe,  46-47.5  (46.8). 

Type-locality. — ^La  Paz,  Lower  California,  Mexico. 

Oeoffraphical  distribution.'^SoutheTn  and  central  Lower  California: 
south  to  La  Paz,  southern  Lower  California;  and  north  to  San 
Ignacio,  central  Lower  California. 

The  Juvenal  plumage  is  very  deeply  colored,  particularly  on  the 
lower  parts,  and  differs  from  the  corresponding  stage  of  Butorides 
virescens  virescens  in  its  darker  hind  neck,  foreneck,  sides  of  neck,  and 
streaks  of  lower  parts. 

Li  the  series  of  adidts  examined  the  colors  are  very  uniform.  The 
female  averages  somewhat  smaller  than  the  male.  This  race  occupies 
a  restricted  area  in  southern  and  central  Lower  California,  where  it  is 
apparently  resident  throughout  the  year.  Its  center  of  distribution 
appears  to  be  the  vicinity  of  La  Paz  Bay,  but  it  has  occurred  as  far 
north  as  San  Ignacio,  in  the  central  portion  of  the  peninsula  (north 
and  south) ;  and  a  single  adult  male  from  the  latter  locality  (No. 
196339,  U.S.NJkf.),  taken  October  11,  1905,  by  Messrs.  E.  W.  Nelson 
and  E.  A.  Goldman,  is  practically  typical. 

Fourteen  specimens  examined,  from  the  localities  below,  breeding 
records  being  indicated  by  an  asterisk: 

Lower  Calif omia, — La  Paz;*  San  Ignacio;  San  Jose  Island;* 
Puerto  Balandra. 

1  Ten  spedmens,  from  southern  Lower  California. 
>  Four  specimens  firom  southern  Lower  California. 
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Mtatwemmlt  of  iptdment  of  Bmimda  viraceTttfrtaari. 


BDTORiDEa  vncxscsns 

Ardea  viraeent  anthonyi  Mbabns,  Auk,  vol.  12,  July,  1895,  p.  257  (Seven  Wells, 
Iiower  Calif arnia). 

Chars,  sviap. — Similar  to  Butorides  virescens  viresceJia,  but  much 
lai^r;  posterior  lower  parts  much  paler;  foreneck  more  cinno- 
momeoua  or  fulvescent;  upper  surface  of  body  and  hind  neck  lighter, 
the  green  of  body  duller,  the  chestnut  of  neck  more  fulvescent. 

MeasuremeTits. — ^Male:*  Wing,  186-202  (average,  196)  nun.;  tail, 
67-79  (72.8);  exposed  culmen,  57.8-64  (61.0);  height  of  bill  at  base, 
11-13.5  (12.3);  tarsus,  Sl-56.5  (53.9);  middle  toe,  43.5-49  (47.7). 

Female:'  Wing,  180-196  (189.7)  mm.;  tail,  63-74.5  (69.6);  ex- 
posed culmen,  57-62  (60.2);  height  of  bill  at  base,  10.5-13  (11.8); 
tarsus,  48-54.5  (52.5);  middle  toe,  43-48  (45.5). 

Type-loadity. — Seven  Wells,  Salton  River,  northern  l/owtx  Cali- 
fornia, Mexico. 

Oeographical  distribution. — Southwestern  United  States  and  throu^ 
Mexico  to  Costa  Rica:  in  summer,  north  to  Fort  Klamath,  Oregon; 
and  Big  Sandy,  Arizona;  east  to  Murphy  and  Little  Owens  Lake, 
east  central  California;  Camp  Verde,  central  Arizona;  and  Bisbee, 
southeastern  AHzona;  south  to  the  San  Bernardino  River  and  the 
San  Pedro  River,  northern  Sonora;  and  Seven  Wells,  Salton  River, 
northern  lower  California;  west  to  Log  Coronados  Islands,  northwest- 
em  Lower  California;  Santa  Barbara,  Ukiah,  and  Yreka,  western 
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Calif omia.  In  migration  east  to  \^ctoria,  central  Tamaiilipas;  in 
winter  from  southern  Lower  California  and  central  Mexico  south  to 
EI  Limon,  western  Guerrero;  Tehuantepec,  southeastern  Oaxaca;  and 
San  Jos6,  central  Costa  Bica. 

This  is  one  of  the  best  characterized  forms  of  the  species.  From 
Butoriies  vireseensfraeari  it  differs  as  from  Butorides  virescens  virescenSj 
only  much  more  strongly.  Freshly  molted  or  winter  birds  are  some- 
times rather  dark,  but  the  cinnamomeous  or  rufous  tint  of  the  neck, 
coupled  with  large  size,  easily  distinguishes  such  specimens.  The 
female  is  decidedly  smaller  than  the  male.  The  young  in  juv^ial 
plumage  may  be  distinguished  from  that  of  Butorides  v.  virescens 
by  reason  of  its  paler,  more  grayish  or  brownish  upper  body  sur- 
face; lighter,  more  cinnamon  rufous  hind  neck  and  foreneck;  and 
paler  lower  parts  with  narrower  and  less  numerous  streaks. 

Birds  from  central  California  seem  to  be  identical  in  color  with 
those  from  Arizona;  also  in  size,  as  the  following  comparison  of 
average  measurements  indicates: 


LocaUttes. 

Wing. 

Tail. 

Ex- 
posed 
culmen. 

Height 

ofbUl 

at  base. 

Tarsos. 

HiddlB 
toe. 

Eleven  males,  from  Arizona,  Sonora,  Lower  Califomia, 
and  extreme  soutbeastem  Callfomla 

fnm. 

196.3 

195.5 

189.9 
189.0 

fnm. 
72.9 
72.8 

70.3 
66.5 

60.8 
61.8 

60.3 
50.8 

fnjn, 
12.2 
12.7 

11.8 
12.0 

mm. 
53.3 
55.4 

52.6 
52.0 

mm. 
47.  S 

Four  males,  from  central  California 

48.0 

Nine  females,  from  Arizona,  Lower  Califomia,  Costa 
Ri<A.  and  exti^m^  fponthea^tem  C^U  fornix. , , 

4&7 

Two  females,  from  central  Califomia 

45.0 

There  are  published  records  from  northern  Oregon  and  from 
Washington,  but  I  have  seen  no  specimens,  and  these  records  seem 
somewhat  doubtful.  This  subspecies  is  only  a  summer  sojourner 
in  the  United  States,  and  retires  to  central  and  southern  Mexico  to 
pass  the  winter,  where  it  remains,  at  least  sometimes,  until  the 
beginning  of  April.  A  single  adult  female  (No.  16376,  collection  of 
A.  E.  and  O.  Bangs),  taken  by  Mr.  C.  F.  Underwood,  on  November 
27,  1896,  in  the  vicinity  of  San  Jos6,  Costa  Rica,  must  be  regarded 
as  a  straggler,  for  this  subspecies  is  otherwise  not  known  south  of 
Mexico. 

Specimens  to  the  number  of  70  have  been  seen,  from  the  subjoined 
localities,  breeding  records  being  indicated  by  an  asterisk: 

Arizona. — ^Big  Sandy  Creek;*  Johnston's  Ranch,  7  miles  south  of 
Bisbee;  San  Bernardino  Ranch  (Mexican  boundary  line);  Phoenix;* 
Fort  Verde;*  Beaver  Creek  (Fort  Verde);*  Gila  River  at  mouth  of 
San  Carlos  River;  Verde  River.* 

California. — Sacramento;*  Unlucky  Lake  (San  Diego  County);* 
Red  Bluff;*  Stockton;  Yreka;*  Yuma;  Escondido;  Big^  (Butte 
County);*  Marysville;*  Tulare  Lake;*  Berryessa;  San  Cktbriel. 
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Guerrero. — ^ElZopilote;  El  Limon. 

Jalisco. — Ocotlan(  December  28). 

Lower  California. — Seven  Wells,  Salton  River;*  Gardner'sLaguna;* 
San  Quintm;  San  Kemando;  San  Ignacio;  San  Jose  del  Cabo 
(January  8) . 

Mexico  (State) . — Valley  of  Meoico. 

Michoaean. — Iios  Reyes  (February  18) ;  Tupitaro. 

Oaxaea. — ^Tehuantepec. 

Sonora. — San  Pedro  River  (near  the  United  States  boundary 
line);*  Sen  Bernardino  River  (near  the  United  States  boundary 
line). 

Tamaulipas . — Victoria . 

Vera  Oruz. — Orizaba. 

Coata  Bica. — ^Vicinity  of  San  Josfi. 

Meatutementi  ofiptamau  ofBulonda  viraeau  ant&onpi*. 
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U,S.N.1C.,1347TO'.. 

U.B.N.U.,4BS341.. 
U.B.K.U.,12S3Zt... 
V.S.N.U.,«B«7.... 


91.0  13.0  M-ItT. 


t  avengCH  on  p.  SO. 
BDTORIDBS  VIRBSCSnS  KKSMOROMUS,'  nn 

Chars.  Buhsp. — Much  like  Butoridea  viresceng  atiihonyi,  but  smaller 
in  alt  measurements;  neck  and  sides  of  head  darker,  less  fulvescent 
(somewhat  more  purplish). 

Z>e«crip(Mm.— Type,  adult  male,  No.  124540,  U.S.NJiI.,  San  Diego, 
Chihuahua,  Mexico,  June  11,  1891;  Frank  Robinette.  Pileum, 
occipital  crest,  poatocular  region,  and  a  short  subauricular  streak, 
deep,  glossy  bottle  green;  malar  stripe  cream  buff;  submalar  stripe 
chestnut,  mixed  with  blackish  brown;  cheeks,  auriculars,  sides  and 
back  of  neck,  chestnut,  decidedly  purplish  posteriorly,  and  some- 
what paler  anteriorly;  upper  surface  of  body  deep,  glossy  bottle  gre«i, 
the  long,  pointed,  plume-hke  feathers  of  back  and  scapulars  somewhat 
bluish  distally,  the  outer  scapulars  narrowly  margined  exterioriy 
with  tawny;  wings  fuscous,  the  primaries  and  outer  secondaries 
tinged  with  bluish  green  on  exposed  portions,  the  greater  coverte  and 
a  few  of  the  inner  primaries  with  white  tips;  tertials,  outer  webs  of 
inner  secondaries,  with  greater,  median,  and  lesser  wing-coverte, 
grayish  or  brownish  bottle  green;  lesser  and  median  wing-corerts 
margined  rather  narrowly  all  around  with  ochraceous  or  buff,  the 
greater  coverts,  outer  webs  of  tertials  and  innermost  secondaries,  with 
white;  tail  dull,  dark,  grayish  blue^een;  chin  and  middle  of  upp^ 
throat  buf^  white,  medially  streaked  with  dark  blackish  brown; 
jugulum   purphsh   chestnut,    conspicuously  streaked   with   creamy 
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white  and  dark  brown ;  breast,  sides,  and  axillars  rather  light  gray, 
about  No.  7,^  with  a  slight  brownish  tinge;  abdomen  and  crissum 
much  paler  gray,  somewhat  mixed  with  whitish,  particularly  on 
latter,  which  have  slate-colored  terminal  or  subterminal  spots  or 
blotches;  thighs  pale  gray,  with  an  ochraceous  tinge  exteriorly;  lin- 
ing of  wing  mottled  pale  gray  and  white,  with  a  slight  buffy  wash,  the 
edge  of  wing  broadly  white. 

Measurementa. — ^Male:'  Wing,  181-183  (average,  182)  mm.;  tail, 
65-67.5  (66.3);  exposed  culmen,  57.5-63  (60.3);  height  of  bill 
at  base,  11-12.5  (11.8);  tarsus,  51.5-52.5  (52);  middle  toe,  46.5-48 
(47.3). 

Female:  Wing,'  182  mm.;  tail,  65;  exposed  culmen,  54;  height 
of  bill  at  base,  12;  tarsus,  50;  middle  toe,  46. 

Type-locality. — San  Diego,  Chihuahua,  Mexico. 

Geographical  distrihudon. — Northern  central  Mexico :  north  to  San 
Diego,  central  C!hihuahua;  south  to  Rio  Sestin,  northwestern  Durango; 
and  in  winter  to  Los  Reyes,  western  Michoacan. 

The  present  form  is  distinguishable  from  Bviorides  virescens  vires- 
cena  by  its  much  paler  posterior  lower  parts,  and  more  maroon  tinged, 
less  purplish,  and  somewhat  lighter  neck  and  sides  of  head.  Although 
we  have  examined  only  a  small  number  of  specimens,  the  characters 
exhibited  by  them  seem  to  separate  them  subspecifically  from  both 
Butorides  virescens  virescens  and  Butorides  virescens  aniJionyi,  the 
forms  which  are  geographically  nearest.  A  single  immature  female 
(No.  185244,  U.S.N.M.)  from  Los  Reyes,  Michoacan,  taken  February 
12,  1903,  is  apparently  of  this  race,  indicating  its  probable  winter 
range. 

Three  specimens  have  been  available,  from  the  following  places, 
breeding  birds  with  an  asterisk: 

OhihucLhiM. — San  Diego.* 

Durango. — Rio  Sestin.* 

Michmcan. — ^Los  Reyes  (February  12). 


Measurements  of  specimens  ofBvJUmdes 

virescens  eremonomyu. 

Museum  and  number. 

Sex. 

Date. 

Wing. 

Tail. 

Ex- 
posed 

cul- 
men. 

HftiRht 
of  bill 
at  base. 

Tarsus. 

Middle 
toe. 

,U.S.N.M.,  124640 « 

Am.  Hot.  N.  H..  91060 «. . . 

Male* 

do* 

June  U,1801 
May     3,1003 
Feb.  12,1003 

181.0 
183.0 
182.0 

mm. 
67.5 
65.0 
65.0 

63.0 
57.5 
54.0 

VliVUm 

12.5 
11.0 
12.0 

51.5 
52.6 
60.0 

mm, 
46.5 
48.0 

U.8.N.1I.,  185244  « 

Female. 
Juvenal.' 

46.0 

>  Of  Mr.  Ridgway's  Nomenclature  of  Colors,  1886. 
s  Two  spedmons,  from  Chihuahua  and  Durango. 
I  One  specimen,  from  Michoacan,  Mexico. 

•  Used  in  measurement  averages  on  p.  647. 

•  Type,  from  San  Diego,  Chihaahua,  Mexico,  ooUectad  by  F.  Roblmtto. 

•  Ffom  RiD  Sestin,  Dunngo,  Mexico,  coUeoted  by  J.  H.  Batty. 

'  tram  Lof  B«yes,  Mioho>CMi,  Mexico,  collected  b^  E.  W.  Netamaod  B. 


A.  Ctoldmao. 
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BUTORIDBS  VIHBSCBNS  MBSATUS,  new  ■abqedM. 

Ghars.  suhsp. — Similar  to  Butorides  virescens  eremonomus,  but  wing 
and  tail  shorter;  neck,  sides  of  head,  and  posterior  lower  parts  paler. 

Deacriptian. — ^Type,  adult  female,  No.  151366,  U.S.N.M;  Managua, 
Nicaragua;  Charles  E.  Kern.  Pileum,  occipital  crest,  postocular 
region,  and  a  short  subauricular  streak,  deep,  glossy  bottle  green; 
malar  stripe  buffy  white;  submalar  stripe  chestnut  mixed  with 
blackish  brown;  cheeks,  auriculars,  sides  and  back  of  neck,  chestnut, 
more  rufescent  and  paler  anteriorly,  more  purplish  posteriorly;  upper 
surface  of  body  deep  bottle  green,  somewhat  glossy,  the  long,  pointed, 
plume-Uke  feathers  of  back  and  scapulars  somewhat  glaucous  bluish; 
wings  fuscous,  the  primaries  and  outer  secondaries  dull,  dark,  greenish- 
blue  slate  color,  the  inner  primaries  and  outer  secondaries  tipped 
with  white;  tertials,  outer  webs  of  inner  secondaries,  with  greater, 
median,  and  lesser  wing-coverts,  dark,  glossy  bottle  green;  the  first 
rows  of  lesser  wing-coverts  margined  rather  narrowly  with  tawny, 
the  other  rows  and  the  median  coverts  with  ochraceous  buflF,  the 
greater  coverts  and  outer  webs  of  tertials  and  innermost  secondaries 
with  buff  or  cream  white;  tail  fuscous,  aU  the  exposed  portions, 
except  the  middle  feather,  glossy  bottle  green;  chin  and  middle  of 
upper  throat  white,  medially  rather  sparingly  streaked  with  dark 
brown;  jugulum  purplish  chestnut,  a  Uttle  lighter  than  the  hind 
neck,  conspicuously  and  broadly  streaked  with  white,  and  slightly 
with  dull,  dark  brown;  breast,  sides,  crissum,  and  axillars,  smoke 
gray;  abdomen  and  crissum  paler  gray,  even  whitish;  longest  under 
tail-coverts  with  dark  brownish  gray  distal  markings;  thighs  pale 
brownish  gray;  lining  of  wing  pale  gray,  mottled  with  white, 
ochraceous,  and  buff,  the  edge  of  wing  broadly  cream  white. 

Measurements. — ^Male:*  Wing,  169  mm.;  tail,  63;  exposed  cul- 
men,  61.5;  height  of  bill  at  base,  12.5;  tarsus,  49;  middle  toe,  44. 

Female:*  Wing,  164;  tail,  61;  exposed  culmen,  62;  height  of  bill 
at  base,  12.5;  tarsus,  50.5;  middle  toe,  44.5. 

Type-iocality. — ^Managua,  Nicaragua. 

Geographical  distribution. — ^Western  Nicaragua,  probably  north  to 
Momotombo,  and  probably  south  to  Ometepe  and  San  Juan  del  Sur. 

From  Butorides  virescens  anthonyi  it  may  be  separated  by  much 
shorter  wing  and  tail,  somewhat  paler  posterior  lower  parts,  and  more 
purplish  (less  fulvescent)  neck;  and  from  Butorides  virescens  vires- 
cens  by  shorter  wing,  much  lighter  posterior  under  parts,  and  paler, 
more  maroon  tinged  (less  purplish)  neck.  A  specimen  in  juvenal 
plumage  is  apparently  indistinguishable  from  juvenal  examples  of 
Bu;torides  virescens  anthonyi. 

1  One  spedznan,  from  western  Nicaragoa. 

•  One  specimen  (the  type),  from  western  Nicangna. 
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The  only  adults  examined  are  from'Managua,  in  western  Nicara- 
gua, but  it  is  fair  to  assume  that  this  is  the  form  of  all  western 
Nicaragua,  where  it  is  apparently  resident,  at  least  as  far  north 
as  Momotombo,^  and  as  far  south  as  Ometepe  Island'  and  San 
Juan  del  Sur,"  possibly  even  to  the  Bay  of  Salinas,*  in  extreme 
northwestern  Costa  Rica.  To  what  form,  however,  belong  the  birds 
from  eastern  Nicaragua,  whence  records  exist  of  some  green  heron, 
at  the  Escondido  River  ^  and  the  Bluefields  River,*  it  is  unsafe  to 
hazard  a  guess,  and  the  examination  of  specimens  must  decide.  It 
may  be  the  present  form,  or  Butorides  virescena  vireacena,  or  even 
Butorides  virescens  Jiypemotius. '' 

Only  three  specimens  have  been  seen,  both  from  Managua, 
Nicaragua. 

Metuwrements  ofspeeiTnens  ofBiUorides  viresceru  mesattu. 


Muaemn  and  noxnber. 

Bex. 

Collector. 

Wing. 

TaU. 

Ex. 

posed 

culmen. 

Height 

OfbiU 

atb  se. 

Tarsus. 

Mlddto 
toe. 

U.8J7.Mm  161366  ■ 

A.  N.  8.  Phila..  36690 

Male* 

Male  Juve- 
nal." 
Female".. 

C.  S.  Kem. . . 

mm. 

169.0 

174.0 

164.0 

fun, 
63.0 
66.0 

61.0 

fnfn, 
61.6 
67.6 

62.0 

12.6 

las 

12.6 

49.0 
66.0 

60.6 

44.0 
46.0 

A.N.8.Phfla.,161366i.... 

» 

C.KKem... 

44.6 

BUTORIDBS  VIRBSCBNS  HTPBRITOTIUS,  new  attlMpoclei. 

Chars,  mbap, — ^Like  Butoridea  vireacena  vireacena,  but  wing,  tail,  and 
tarsus  of  male  shorter;  barely  distinguishable  in  color,  but  posterior 
lower  parts  averaging  slightly  paler;  neck  slightly  less  purplish. 

Deacription. — ^Type,  adult  male,  No.  206342,  U.S.NJif.,  Biological 
Survey  collection;  Rio  Indio,  near  Gatun,  Canal  Zone,  Panama,  Feb- 
ruary. 16,  1911;  E.  A.  Goldman;  original  number,  13736.  Pileum, 
occipital  crest,  postocular  region,  and  a  short  subauricular  streak, 
deep,  glossy  bottle  green;  malar  stripe  buff;  submalar  stripe  black 
and  purplish  maroon;  cheeks,  auriculars,  sides  and  back  of  neck,  pur- 
plish maroon,  somewhat  more  rufescent  anteriorly,  somewhat  glau- 
cous posteriorly;  upper  surface  of  body  deep  bottle  green,  rather 
glossy,  the  long,  pointed,  plume-like  feathers  of  back  and  scapulars 
more  oily  green  and  a  little  glaucous;  wings  fuscous,  the  primaries 
and  outer  secondaries  dull,  dark,  greenish-blue  slate  color,  the  inner 
primaries  and  outer  secondaries  narrowly  tipped  with  white;  tertials, 

1  Sbarpe,  Cat.  Birds  Brit.  Mus.,  vol.  26, 1896,  p.  190. 

I  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  vol.  6, 1B83  (1884),  p.  396. 

•  Idem,  p.  379. 

•  Salvln  and  Oodman,  Biol.  Cent.  Amer.,  Aves.,  vol.  3, 1901,  p.  170. 

•  Riohmond,  Proc.  U.  S.  Nat.  Mus.,  vol.  16, 1893,  p.  627. 

•  Soiater  and  Salvln,  Proc.  Zool.  Soo.  London,  1867,  p.  280. 
*Seep.640. 

•  Used  in  measurement  averages  on  p.  648. 

•  From  Managua,  NiGaragua. 
M  From  Nioaiagna. 

n  Type^  also  from  ICaoagna,  Nioaiagna. 
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outer  webs  of  inner  secondaries,  with  greater,  median,  and  lesser 
wing-coverts,  dark,  slightly  glossy  bottle  green;  the  first  rows  of 
lesser  wing-coverts  margined  all  around  with  tawny,  the  other  rows, 
the  median  coverts,  and  outer  webs  of  tertials,  with  ochraceous 
buff,  the  greater  coverts  and  outer  webs  of  innermost  secondaries 
with  cream  buff  or  whitish;  tail  dark,  glossy  bottle  green;  chin  and 
middle  of  upper  throat  cream  white,  the  latter  heavily  streaked  with 
brownish  black;  jugulum  purplish  maroon,  conspicuously  streaked 
medially  with  creamy  white  and  dark  brown;  breast,  abdomen, 
sides,  crissum,  and  axillars  rather  deep  slate  gray,  with  a  decided 
brownish  tinge,  the  middle  of  abdomen  and  the  crissum  a  little 
paler,  the  latter  whitish,  the  longest  feathers  of  under  tail-coverts 
with  large  black  sub  terminal  patches;  thighs  brownish  gray,  more 
rufescent  exteriorly;  lining  of  wing  deep  gray,  the  feathers  mar- 
gined with  ochraceous,  buff,  or  whitish;  the  edge  of  wing  broadly 
buffy  white. 

Measurements. — ^Male:  *  Wing,  168-177  (average,  173.1)  mm.;  tail, 
58.5-69.5  (63.4);  exposed  culmen,  56-64  (60.7);  height  of  bill  at  base, 
11-13  (11.9);  tarsus,  46.5-53  (50.4);  middle  toe,  43-48  (45.1). 

Female: »  Wing,  158-180.5  (172.2)  nun.;  tail,  60-71.5  (66.2); 
exposed  culmen,  55-63.5  (59.1);  height  of  biU  at  base,  11-12  (11.7); 
tarsus,  46-52  (49.9);  middle  toe,  40-46.3  (43.7). 

Type-locality. — Rio  Indio,  near  Gatun,  Canal  Zone,  Panama. 

GeograpMcal  distribution. — Southern  Central  America  and  northern 
South  America:  north  to  San  Jose,  central  Costa  Rica;  Gatun, 
northern  Panama;  Bonda  (Santa  Marta),  northern  Colombia;  Zulia 
and  Lake  Valencia,  northern  Venezuela;  east  to  Trinidad  Island; 
Cayenne,  French  Guiana ;  Rio  Counani  and  Para,  northeastern  Bra- 
zil ;  south  to  the  Capim  River,  northeastern  Brazil ;  Merida,  central 
Venezuela;  Medellin  (Antioquia),  and  Honda  (Tolima),  northwest 
central  Colombia;  west  to  Medellin,  Colombia,  and  San  Jose,  Costa 
Rica. 

The  difference  in  size  between  this  form  and  Butorides  virescens 
virescens  is  sufficient  to  separate  them;  but  it  is  doubtful  that  any 
color  characters  of  importance  exist,  since  the  darkest  birds  in  the 
series  of  Butorides  virescens  hypemotius  are  in  this  respect  absolutely 
indistinguishable  from  specimens  of  B.  v.  virescens. 

The  female  of  Butorides  virescens  hypemotius  averages  about  as 
laige  as  the  male.  There  are,  however,  two  adult  females  from 
Panama,  No.  206341,  U.S.N.M.,  taken  February  19,  1911,  near 
Gatun,  and  No.  206347,  U.S.N.M.,  taken  April  9,  1911,  near  Tabep- 
nilla,  that  are  very  large  (wing  180.5  and  180  mm.,  respectively) ;  yet, 
since  the  date  of  the  latter  falls  within  the  breeding  season,  they  are 

1  Fourteen  specimens,  from  Panama,  Costa  Rica,  Colombia,  and  Venoiuflla. 
*  Six  specimens,  from  Panama  and  Costa  Rloa. 
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both  probably  unusually  large  examples  of  Butorides  virescens  hyper- 
noHus;  at  least,  it  seems  best  to  consider  them  such,  rather  than  as 
migrant  individuals  of  Butorides  virescens  virescens. 

The  specimens  from  Costa  Rica^  Colombia,  and  Venezuela  exam- 
ined are,  in  both  size  and  color,  apparently  just  Uke  those  from 
Panama.  Average  measurements  of  birds  from  these  regions  are  as 
follows: 


LocaUtiM. 


Five  males,  from  Panama 

Three  males,  from  Colombia  and  Venexuela 

Six  males,  Ihmi  Costa  Rica. 

Five  famales,  from  Panama 

One  Asmale,  Itom  Costa  Rica 


Wing. 


173.7 
173.0 

172.7 
171.7 
176.0 


TaiL 


iiifii. 
62.5 
64.8 

63.4 
65.1 
71.5 


Ex- 
posed 
calmen. 


win* 
50.4 
61.7 

61.4 
50.4 
57.3 


Height 
of  bill 
at  base. 


fRIIIa 

11.4 
11.0 

12.3 
11.8 
11.0 


Tarsus. 


tnin. 
50.1 
50.2 

50.8 
50.7 
46.0 


Middle 
toe. 


tnin. 
44.0 
45.2 

45.3 
43.9 
43.0 


This  form  is  apparently  resident  throughout  most,  if  not  all,  of  its 
range,  although,  heron-like,  it  probably  wanders  more  or  less  before 
and  after  the  breeding  season.  It  is  possible,  however,  that  in  the 
aouthemmost  part  of  its  distribution  it  is  migratory,  for  there  are 
records  of  its  occurrence  in  southern  South  America;  yet  these  need 
confirmation. 

I  have  seen  28  examples,  from  the  localitieB  below,  breeding  rec- 
ords having  an  asterisk: 

Colombia. — ^Honda  (Tolima);  Mamatoca;  Bonda  (Santa  Marta). 

Costa  Rica. — ^Vicinity  of  San  Jose;  Talamanca;  Pozo  del  Rio 
Grande  (Boruca);  Bolson;  Lipurio;  Azahar  de  Cartage. 

Panama. — Rio  Indio,  near  Gatun  (Canal  Zone);  Gatim;  Frijoles; 
Rio  Cafio  Quebrado  (near  Tabemilla) ;  Sona.* 

VeneziLela. — (Jhama  (near  Merida);  Rio  Muenpen  (near  Merida). 
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Measurements  of  speoTnens  ofButorides  virescens  hypemoHus. 


ICoseum  and  number. 


U.SJ7.H.,  2063461. 
U.S.N.H.,  206342  >. 


U.S.N.H.,  206345  >. 


E.  A.  and  O.  Bangs, 

8902.1 
Am.l[aa.N.H^  1071061 


U.S.N.H.,  679211. 


Sex. 


E.  A.  and  O.  Bangs, 

19233.1 
E.  A.  and  O.  Bangs, 

16378.1 

E.  A.  and  O.  Bangs, 

20646.1 
E.  A.  and  O.  Bangs, 

17976.1 


E.  A.  and  O.  Bangs, 

17976.1 
Am.  MU8.N.H.,  947991 

Am.  Mas.  N.H..  978871 


7.  Dwlght,  240091., 


U.S.N.H.,  2063441. 


U.B.N.M.,  2063401. 
U.S.N.M.,  2063411. 
U.S.NJi.,2063431. 
U.S.N.M.,  2063471. 


E.  A.  and  O.  Bangs, 

20646.1 
Am.  Mua.  N.  H.,  45732. 


jaaio  ■  ■•  < 
...do.... 


Hale, 
javenai. 
Male... 

[Male].. 


Male... 
...do... 
...do... 

...do... 
. .  .do. . . . 

...do... . 
...do.'... 

...do. . . 
Female  , 


...do... 
.  .do. . . 
.  .do.». . 
..do... , 


Locality. 


,  .do. . . . 


Gatnn,  Canal 
Zone,  Pan- 
ama. 
Kio  Indio, 
nearOaton, 
Canal  Zone,> 
Panama. 

Bona,  Pana- 
ma. 

Near  Oaton, 
Canal  Zone, 
Panama. 
Talamanca, 
Costa  Rica. 

San  Jose, 
Costa  Rica. 

Vicinity  of 
San  Jose, 
Costa  Rica. 

Bol8on,Costa 
Rica. 

PozodelRio 
Orande, 
Boruca, 
Costa  Rioa. 

do 

Honda.  Toli- 
ma,  Colom- 
bia. 

Mamatoca, 
Santa  Mar- 
ta,  Colom- 
bia. 

Chama.  near 
Merida, 
Venesuela. 

Rio  Indio, 
nearOatun, 
Canal  Zone, 
Panama. 

do 

do 

do 

Rio  Cafio 
Quebrado, 
nearTaber- 
nilla,  Canal 
Zone,  Pan- 
ama. 

Costa  Rica . . 


Date. 


Panama. 


Feb.  26,1911 
Feb.  16,1911 

Feb.  8,1911 
July  12,1901 
Oct.  12,1906 

Dec.  10,1906 
Feb.  19,1896 

Dec.  23,1907 
Apr.    4,1906 


Apr.  11,1906 
Jan.  27,1907 


Oct.  20,1899 

Apr.  20,1903 
Feb.  13,1911 


do 

Feb.  19, 1911 
Feb.  23. 1911 
Apr.    9,1911 


Collector. 


£.  A.   Gold- 
man. 


W.W.Brown, 

Jr. 
T.  Hallinan. 


W.M.Oabb.. 

C.  F.  Under- 
wood. 


.do. 


Mrs.  E.  L. 

Kerr. 

Mrs    H.  H. 

Smith. 


S.  B.  Oabal- 
ddn. 

E.  A.  Gold- 
man. 


.do 

.do 


mm 
172.0 


176.061.0 


170.0 
176.6 
174.0 

175.0 
174.0 
168.0 


^3^, 
H  N 


a 


mm 
63.0 


60.6 
63.0 
65.0 


C.  F.  Under- 
wood. 

J.  McLeannan 
and  J.  R. 
Galbraith. 


171.562.062.8 
177.0 


m.o 


175.060. 


169.0 


175.0 
167. 


173.068.0 
180. 
158. 
180.0 


175.0 
166.0 


67.0 


=3 

O 

n 


mm 
58.5 


56.0 

61.0 
60.6 
61.0 


immmm 


11.8 
11.5 


11. 

11.2 

11.5 


67.563.013.0 
64.057.512.0 
61.058.5111.5 


62.512.8 


50.0 


64.0 
561.5 


58.56L512.0  5aO 


66.662.0 
.0 


060 


568 


.0 
.0 
65.5 


064 


71.5 
63.0 


56.0 


57.3 
61.0 


51.. 
58. 


543.5 


049, 


1.5 
46.5 
50.5 


I 

i 


5  45.5 


47.0 
43.5 
46.0 


52.047.0 
51.048.0 
51.045.5 


12.3 


12.2 
12.0 


11.7 
12.0 


012 


512 


.0 
.0 


11.0 


11.0 
11.5 


48.0 


43.0 


53.043.5 


50.0|45lO 
48.548.0 


52.0 
51.0 


61. 

61. 

55. 0112. 0148. 6146.3 

63.5 


51.8 
50. 


44.0 

43.6 

40.0 


46.0 
3 


044. 


52.043.0 


46.043.0 
51.546.0 


1  Used  in  measurement  averages  on  page  550.  >  Type.  *  Not  quite  adult. 

BXTTORIDES  VXRSSCBNS  SATURATUS  Rldgway. 

Mutorides  saturatus  Ridoway,  Proc.  U.  S.  Nat.  Mus.,  vol.  10,  August  6, 1888, 
p.  577  (Swan  Island,  Caribbean  Sea). 

Ohara.  subsp. — Resembling  Butoridea  virescens  frazari,  but  diflfers 
in  the  more  reddish  (less  purplish)  shade  of  foreneck,  hind  neck, 
sides  of  head,  and  particularly  of  jugulum  and  breast;  also  in  the 
restriction  of  the  whitish  median  s^pe  on  the  foreneck  posterior  to 
the  upper  throat. 
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MedsuremerUs. — ^Probable  male :^  Wing,  179  nun.;  tail,  67;  exposed 
culmen,  60.5;  heightof  bill  at  base,  11.2;  tarsus,  48.5;  middle  toe,  44.5. 

TyperhcalUy. — Swan  Island,  Caribbean  Sea,  Honduras. 

Oeographical  disirilyijUion. — Swan  Islands,  Caribbean  Sea,  Honduras. 

In  both  size  and  color  this  subspecies  is  nearest  Butarides  virescena 
frazari.  It  differs  materially  from  Butorides  vireacena  virescena  in  its 
darker  plumage  throughout,  including  upper  surface  and  edgings  of 
superior  wing-coverts;  and  in  restriction  of  median  light  stripe  on 
jugulum  and  upper  breast.  It*has  longer  wings  and  tail  than  Bvia- 
ridea  vireacena  hypem/otiua,  and  in  color  is  separable  from  the  latter 
as  from  BtUoridea  vireacena  vireacena. 

The  type  is  the  only  specimen  known,  but  this  form  is  doubtless 
resident  and  endemic  on  the  Swan  Islands. 

BirrOIUDBS  VIRBSCENS  ^AAROARnOPmLUS,  new  luMpedM. 

Chara.  aviap. — Similar  to  Butoridea  vireaceTia  Tiypemotiiia,  but 
smaller  throughout,  particularly  the  wing,  tail,  and  exposed  culmen; 
posterior  lower  parts  darker;  neck  and  sides  of  head  more  rufescent 
(less  purplish) ;  median  white  stripe  on  throat,  jugulum,  and  breast 
much  reduced,  often  almost  obliterated  on  breast  and  jugulum,  giv- 
ing thus  a  much  less  streaked  appearance  to  the  anterior  lower  parts; 
center  of  throat  often  tinged  with  ochraceous,  instead  of  beingpure 
white  as  in  BtUoridea  vireaceTia  Tiypemotiua. 

Deacription. — ^Type,  adult  male,  No.  200442,  U.S.N.M.;  San 
Miguel  Island,  Pearl  Islands,  Bay  of  Panama,  Panama,  March  13, 
1904;  Wilmpt  W.  Brown,  jr.  Pileum,  occipital  crest,  postocular 
region,  and  a  short  subauricular  streak,  deep,  glossy  bottle  green; 
narrow  malar  stripe  tawny  ochraceous;  submalar  stripe  purplish 
maroon  mixed  with  blackish;  cheeks,  auriculars,  and  neck  all  around 
purplish  maroon,  somewhat  more  rufescent  anteriorly,  somewhat 
glaucous  posteriorly,  the  foreneck  very  narrowly  and  sparingly 
streaked  medially  with  white,  and  also  broadly  though  inconspicu- 
ously with  dull,  dark  brown;  upper  surface  of  body  deep  bottle  green, 
somewhat  glossy,  the  long,  pointed,  plume-Uke  feathers  of  back  and 
scapulars  glaucous  and  somewhat  bluish;  wings  fuscous,  the  primaries 
and  outer  secondaries  dull,  dark,  greenish-blue  slate  color;  tertials, 
outer  webs  of  inner  secondaries,  with  the  superior  wing-coverts,  dark, 
glossy  bottle  green;  the  first  rows  of  lesser  wing-coverts  margined 
rather  narrowly  all  around  with  tawny  ochraceous,  the  remaining 
rows  and  the  median  coverts  with  buff,  the  greater  coverts  and  outer 
webs  of  tertials  and  innermost  secondaries  with  white;  tail  dark, 
glossy  bottle  green ;  chin  and  middle  of  upper  throat  narrowly  light 
tawny  ochraceous,  the  former  very  sparingly,  the  latter  heavily, 
streaked  with  blackish;    breast  and  entire  posterior  lower  parts, 

1  One  specimen  (the  type,  No.  111281,  U.  S.  N.  IC.),  trom  Swan  bland,  Oaribbean  SNi,  ooUeeted  Manh 
0^  1887,  by  Mr.  Cbarlea  H.  Townaend  (original  number,  1818). 
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axillars,  and  under  wing-coverts,  brownish  slate  color,  the  longest 
lower  tail-coverts  with  paler  edgings,  the  thighs  exteriorly  dark, 
rufescent  brown;  edge  of  wing  broadly  creamy  white. 

MeasuremerUs. — ^Male:^  Wing,  160-174.5  (average,  166)  mm.;  tail, 
56-66  (60.7) ;  exposed  culmen,  54-60  (57.0) ;  height  of  bill  at  base, 
10.5-12  (11.0);  tarsus,  44-49  (47.3);  middle  toe,  40-45  (42.8). 

Female:*  Wing,  157-169  (161.9)  mm.;  tail,  53-64  (59.3);  exposed 
culmen,  54-59  (56.2);  height  of  bill  at  base,  10.7-12  (11.1);  tarsus, 
42.5-47  (45.3);  middle  toe,  40-43  (41.2). 

Type4ocdlity. — San  Miguel  Island,  Pearl  Islands,  Bay  of  Panama, 
Panama. 

Oeographical  distribution. — San  lifiguel  Island,  and  probably  also 
other  of  the  Pearl  Islands,  Bay  of  Panama,  Panama. 

This  Pearl  Islands  race  differs  in  pooler  from  Butorides  vireseens 
virescens  as  from  Butorides  virescens  hypemotiuSf  and  in  size  even 
more  markedly.  From  Butorides  virescens  saturatus  it  may  be  dis- 
tinguished by  its  smaller  size,  lighter  colors  throughout,  including 
upper  parts,  tail,  and  edgings  of  superior  wing-coverte;  lighter,  more 
rufescent  (less  purplish)  neck  and  sides  of  head.  It  resembles 
Butorides  virescens  frazarij  but  is  much  smaller,  with  less  deeply  col- 
ored posterior  lower  parts;  lighter,  more  rufescent  (less  purplish) 
neck  and  sides  of  head,  and  differs  otherwise  as  from  Butorides 
virescens  hypemotiv^. 

The  two  Juvenal  birds  examined  differ  from  the  corresponding 
plumage  of  Butorides  virescens  hypemotius  in  their  paler,  duller,  more 
grayish  upper  parts,  and  lighter  streaks  on  lower  surface. 

Messrs.  Thayer  and  Bangs  have  already  commented  at  length '  on 
the  considerable  individual  variation  in  the  series  of  birds  from  the 
Pearl  Islands.  Notwithstanding  this  variation,  these  birds  represent 
a  very  distinct  subspecies,  as  comparison  of  the  series  available 
readily  shows.  The  female  averages  somewhat  smaller  than  the 
male,  chiefly  in  length  of  wing. 

In  the  above  described  ^  extreme  adult  plumage,  Butorides  virescens 
margaritophilus  curiously  and  closely  resembles  the  adult  of  Butorides 
hrunescens,  from  Cuba,  but  is  somewhat  less  brownish  on  the  posterior 
lower  surface;  has  the  edgings  of  superior  wing-coverts  much  paler, 
on  greater  coverts  even  whitish,  and  thus  much  more  conspicuous'; 
and,  most  important  of  all,  has  always  a  broad  and  conspicuous  white 
edge  to  the  wing,  and  at  least  an  indication  of  the  light  median  gular 
and  jugular  stripe,  which  is  entirely  absent  in  BiUorides  hrunescens; 
and  the  median  part  of  throat  as  well  as  of  chin  trenchantly  and  con- 

1  Twelve  specimeosi  from  San  Hignel  bland,  Pearl  Islands,  Panama. 
*  Nine  specimens,  from  the  same  island. 

s  Bull.  Mus.  Camp.  ZoOl.,  vol.  46,  No.  8,  September,  1905,  pp.  143-144. 
«  See  p.  653. 
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spicuously  paler  than  the  surrounding  parts,  sometimes  even  whitish; 
in  B.  brune8C€7i8  only  the  chin  is  paler  (tawny  buflf) ,  the  rest  of  the 
throat  and  neck  being  practically  unicolor.  Furthermore,  the  young 
of  Butaridea  virescena  margaritophilus  is  pale  and  streaked  below  Uke 
that  of  Butorides  virescens  vireacens,  instead  of  dark  brown  almost 
uniform,  as  in  Butorides  hruneseena. 

I  have  seen  specimens  of  this  new  subspecies  from  only  San  Miguel 
Island,  where  it  is  doubtless  resident  throughout  the  year,  as  the 
dates  on  the  labels  range  from  February  21  to  May  4.  It  probably 
occurs  on  the  other  Pearl  Islands  also.  What  form  of  Butorides 
virescens  occurs  on  Cocos  Island,  southwest  of  Panama,  whence 
came  a  single  specimen  taken  January  26, 1902,^  we  have  not  been  able 
to  determine.  That  it  will  prove  to  be  the  same  as  either  BuUrrides 
virescens  margaritophilus  or  Butorides  virescens  hypemotius  seems  less 
likely  than  that  it  is  an  undescribed  race. 

Of  this  subspecies  22  specimens  have  been  examined,  all  from 
San  Miguel  Island,  Panama. 

MeaswrenuntB  of  specimens  ofButoridea  virescens  TnargaritopkUus,^ 


If  Qseuiii  and  number. 


U.6.N.M.,  200443* 

U.B.N.M.,  200442  « 

S.  A.  and  O.  Bangs,  14264>. 

M.C.Z.,  40357* 

B.  A.  and  O.  Bangs,  142(I0«. 
E.  A.  and  6,  Bangs,  1^63*. 
E.  A.  and  O.  Bangs,  14262*. 
E.  A.  and  O.  Bangs,  14265". 

M.C.Z.,  408611 

M.C.Z.,  403621 

S.  A.  and  O.  Banp,  14261>. 
E.  A.  and  O.  Bangs,  4S31*.. 
B.  A.  and  O.  Banp,  14268*. 

M.  C.  Z.,  40355*. 

B.  A.  and  O.  Bangs,  14266*. 

IC.  C.  Z.,  40356*a... 

B.  A.  and  O.  Banp,  14260*. 
B.  A.  and  O.  Bangs,  14287*. 
IC.  C*  Z«,  40858  '....... ...... 

M.  C.  Z.,  40859  • 

M.  C.  Z.,  4096O  1. 


Sex. 


Male... 
...do.... 

...do.... 
. .  .do. . . .  ^ 
. .  .do 

■  «   vUww  •  w  «  • 

■  •  •  UUa  •  •  •  * 

■  «  «U(I«  «  «  «  • 

. .  .do 

— do 

...do 

Female.. 

...do 

...do 

...do 

...do.*... 

•  •  •UIV*  «  •  •  • 

..do 

..do 

..do 


Date. 


Feb.  20,1904 
Mar.  13,1004 
Mar.  10,1904 
Mar.  11,1904 
Mar.  12,1904 
Mar.  14,ig04 
Mar.  15,ig04 
Mar.  17,1004 

Mar.  18,1004 
Mar.  19,1004 
May  4,1900 
Feb.  21,1904 

.....do 

Feb.  29,1004 
Mar.  3, 10O4 
Mar.  6,1004 
Mar.  11,1904 
Mar.  12,1904 
Mar.  13,1904 
Mar.  15,1904 


Ex- 

Height 

Wing. 

TaU. 

posed 

cul- 

men. 

ofbUl 

at 
base. 

Tar- 
sus. 

flitn. 

mfn. 

fiiffi. 

iiifii. 

mm. 

165.0 

59.0 

55.5 

11.0 

48.6 

165.0 

61.5 

59.5 

10.5 

46.5 

164.5 

59.0 

56.5 

12.0 

45.0 

160.0 

56.0 

60.0 

11.0 

49.0 

164.0 

60.0 

68.0 

11.0 

40.0 

160.5 

61.0 

67.8 

11.0 

48.0 

170.0 

62.0 

68.0 

10.5 

48.5 

174.5 

66.0 

56.5 

11.0 

49.0 

164.0 

62.5 

58.0 

10.8 

44.0 

167.5 

62.0 

54.0 

11.0 

46.6 

167.0 

62.0 

56.3 

11.3 

47.8 

160.0 

57.5 

54.0 

11.2 

45.8 

159.0 

60.0 

59.0 

11.0 

45.5 

158.0 

60.5 

54.5 

10.8 

44.0 

161.5 

59.5 

54.5 

12.0 

43.6 

167.0 

53.0 

54.0 

10.8 

45.5 

150.0 

57.6 

55.5 

10.7 

47.0 

161.6 

59.5 

55.0 

11.0 

42.5 

163.0 

69.5 

66.5 

11.0 

46.0 

169.0 

60.5 

59.0 

11.2 

47.0 

166.6 

64.0 

58.0 

ILO 

47.0 

Middle 
toe. 


hmr. 
42.0 
42.5 
42.0 
43.0 
44.0 
43.5 
43.5 
45.0 
40.5 
43.0 
45.0 
40.0 
40.0 
40.5 
41.6 
40.0 
40.5 
40.6 
41.5 
43.0 
43.0 


BUTOIUDBS  VIRBSCXNS  BAHAICENSIS  (BnwHn). 

Ardea  hahoTnensia  Bbxwstbb,  Auk,  vol.  5,  January,  1888,  p.  83  (Watling  Island, 
Bahama  Islandfi). 

Chars,  suhsp. — ^Much  like  Butorides  virescens  anthonyi,  but  veiy 
much  smaller  throughout;  posterior  lower  parts,  neck,  and  sides  of 
bead  even  paler. 

1  Beck,  Oondor,  ▼ol.  0, 1907,  p.  110. 

*  AU  of  tbese  specimens  were  collected  by  W.  W.  Brown,  Jr.,  on  Ban  Miguel  Island,  Pearl  Islands, 
Panama. 
>  Used  in  measurement  averages  on  p.  664. 
«  Not  qolte  adult. 
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Measurements. — ^Male:^  Wing,  156-165  (average,  161.7)  mm.; 
taU,  58-62.5  (60.3);  exposed  culmen,  51-64  (57.2);  height  of  bill  at 
base,  10.2-12.8  (11.3);  tarsus,  42.5-51  (45.3);  middle  toe,  38-41  (39.5). 

Female: »  Wing,  156-164  (160.1);  tail,  58-63  (59.9);  exposed 
culmen,  53.5-61  (56.7);  height  of  bill  at  base,  11-12.2  (11.6);  tarsus, 
46-48  (47.1);  middle  toe,  39-41  (40.0). 

Type-locality. — ^Watling  Island,  Bahama  Islands. 

Oeographical  distribviian. — ^Bahama  Islands:  Abaco,  Acklin,  Berry, 
Bimini,  Cay  Lobos,  Eleuthera,  Great  Inagua,  Green  Cay,  Little 
Abaco,  Long,  Mangrove  Cay  (near  Andros  Island),  Mariguana, 
New  Providence,  Northern  Andros,  Samana,  Southern  Andros, 
Strangers  Cay,  Rum  Cay,  Watling,  and  doubtless  other  islands. 

This  pale  race  is  very  different  from  Butoriies  virescens  virescens, 
being  very  much  smaller,  especially  in  length  of  wing,  and  much 
lighter  in  color  throughout.  It  is  more  nearly  like  Butorides  virescens 
eremonomus,  of  northern  Mexico,  but  is  much  smaller  throughout, 
and  averages  paler,  particularly  on  neck  and  sides  of  head,  with  the 
neck  more  fulvescent.  It  is  similar  also  to  BviorHes  virescens 
Tnesaifos,  but  is  smaller  in  all  measurements,  with  paler  neck  and 
sides  of  head.  The  juvenal  plumage  of  Butorides  virescens  bdhamensis 
is  Uke  that  of  Butorides  virescens  anihonyi. 

The  adult  female  is  of  about  the  same  size  as  the  male.  The  neck 
•in  some  fresh  plumaged  birds  is  much  darker  and  less  fulvescent,  and 
the  posterior  lower  parts  darker,  thus  approaching  some  light  examples 
of  Butorides  virescens  cubanus,^  There  is  great  variation  in  the  shade 
of  the  neck,  probably  due  in  part  to  age  and  to  wear  of  the  (eathers, 
younger  birds  being  usually  somewhat  paler. 

So  far  as  I  can  discover,  all  the  birds  from  the  various  islands  of  the 
Bahama  Archipelago  are  identical  in  both  size  and  color,  and  this  race 
probably  occurs  on  most  if  not  all  of  the  islands  in  the  group.  It  is  con- 
fined to  the  Bahama  Islands,  being  resident  there  throughout  the  year. 

Nineteen  specimens  have  been  handled,  from  the  subjoined  locali- 
ties, breeding  records  being  marked  with  an  asterisk: 

Bahama  Islands. — ^WatUng  Island;*  Rum  Cay;*  Northern  Andros 
Island;*  Southern  Andros  Island;*  Alfred  Soimd  (Great  Inagua 
Island);  southern  side  of  New  Providence  Island;*  Abaco  Island; 
Mangrove  Cay  (near  Andros  Island);*  Strangers  Cay.* 

1  Ten  specimens,  from  the  Bahama  Islands. 

*  Four  specimens,  (ram  the  same  group  of  Islands. 

•See  p. 667. 
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>  Type.  <  Almost  idiilt,  but  ipirarenUy  not  full  grom. 

BUTOSIDBS  VIRSSCEITS  CCBAHDS,  uv  nitnpadK 

Chars,  subsp. — Similar  to  Butorides  virescens  virescens,  but  smaller 
in  all  measurement;  neck  and  sides  of  head  usually  lighter,  more 
rufeecent,  lees  purplish;  posterior  lower  surface  averaging  somewhat 
paler. 

Z>e«mpfion.— Type,  adult  male,  No.  177847,  U.S.N.M.;  Palmarito, 
Cuba,  February  16,  1902;  William  Palmer.  Pileum,  occipital  crest, 
postocular  region,  and  a  short  subauricular  streak,  deep,  glossy 
bottle  green;  malar  stripe  light  tawny  ochraceous;  submalar  stripe 
purplish  chestnut  mixed  with  blackish;  cheeks,  auriculars,  sides  and 
back  of  neck,  purplish  chestnut,  a  little  more  rufescent  anteriorly, 
somewhat  glaucous  poaterioriy;  upper  surface  of  body  deep  bottle 
green,  more  or  less  glossy,  the  long,  pointed,  plume-like  feathers  of 
back  and  scapulars  glaucous  and  inclining  to  bluish;  wings  fuscous, 
the  primariea  and  outer  secondaries  dull,  dark,  greenish-blue  slate 
color,  a  few  of  the  inner  primaries  and  outermost  secondaries  Teiy 
narrowly  tipped  with  white;  tertials,  outer  webs  of  inner  secondaries, 
and  all  the  superior  wing-coTerte,  dark,  glossy  bottJe  green;  the  outer 
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webs  of  outer  scapulars,  and  the  first  rows  of  lesser  wing-coverts 
margined  all  around  with  tawny  ochraceous,  the  remaining  rows  and 
the  median  coverts  with  buff,  the  greater  coverts  and  outer  webs 
of  tertials  and  innermost  secondaries  with  white;  tail  dark,  glossy 
bottle  green;  chin  and  middle  of  upper  throat  buffy  white,  medially 
streaked,  the  former  sparingly,  the  latter  heavily,  with  blackidi 
brown;  jugulum  purplish  chestnut,  conspicuously  streaked  medially 
with  widte  and  dark  brown;  breast,  abdomen,  sides,  crissum,  and 
axillars  slate  gray  with  a  slight  brownish  tinge,  the  longest  feathers 
of  under  tail-coverts  with  darker  centers  and  paler  margins;  thighs 
rufescent,  and  paler  on  the  inner  side;  lining  of  wing  deep  gray,  the 
feathers  edged  with  ochraceous,  the  edge  of  wing  broadly  buflFy  white. 

Measurements. — ^Male:*  Wing,  160-171.5  (average,  164.9)  mm.; 
tail,  58.5-64.5  (61.2);  exposed  culmen,  55-62  (58.9);  height  of  bill 
at  base,  10.5-12.5  (11.5);  tarsus,  44-51  (48.2);  middle  toe,  39-45.S 
(43.3). 

Female?  Wing,  157-174  (167.8)  mm.;  tail,  55.5-67  (62.2);  exposed 
culmen,  52.8-62  (58.8);  height  of  bill  at  base,  10.8-12.5  (11.3); 
tarsus,  44-52  (47.3);  middle  toe,  38-44.5  (42.2). 

Type-locality. — ^Palmarito,  Province  of  Oriente  (Santiago  de  Cuba) 
eastern  Cuba. 

Geographical  distribution. — Greater  Antilles  and  most  of  northern 
Lesser  Antilles,  West  India  Islands:  Cuba,  Isle  of  Pines,  and  Jamaica; 
east  to  Barbuda,  Antigua,  and  Guadeloupe  islands  (with  the  excep- 
tion of  St.  Christopher  Island). 

From  Butorides  virescens  hypemotius  this  form  is  distinguished  by 
its  smaller  size,  lighter,  more  rufescent  neck  and  sides  of  head,  and 
rather  paler  posterior  lower  parts.  It  is  larger  than  Butorides  vires- 
cens bahamensis,  with  darker,  less  fulvescent  (more  purplish)  neck 
and  sides  of  head,  and  darker  posterior  under  parts;  the  juvenal 
plumage  ia  also  darker,  less  grayish  both  above  and  below  than  the 
corresponding  age  of  Butorides  t).  bahamensis.  The  juvenal  plumage, 
to  judge  by  the  material  examined,  is  similar  to  that  of  Butorides 
virescens  virescens,  but  is  lighter,  less  heavUy  streaked  below,  aver- 
aging also  less  rufescent;  and  is  somewhat  pider,  more  grayish  above. 

This  is  a  very  good  race,  readily  distinguishable  from  Butorides 
virescens  virescens  by  size  and  usually  by  color,  although  some  speci- 
mens seem  to  be  practically  the  same  in  this  regard.  Individual 
variation  is  considerable,  involving  chiefly  the  degree  of  rufesoence 
and  paleness  of  the  neck  and  the  lightness  of  the  posterior  under 
parts.  The  female  is,  at  least  in  Cuba,  somewhat  larger  than  the 
male,  but  in  Porto  Rico  the  reverse  seems  to  be  the  case. 

1  Eight  specimens,  from  Cuba  and  the  Isle  of  Pines. 
*  Ten  Bpeoimeos,  tnxm  the  same  islands. 
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Specimens  available  from  the  Isle  of  Pines,  and  from  the  islands  of 
Porto  Rico,  Vieques,  Jamaica,  Saba,  St.  John,  Antigua,  Barbuda,  and 
Guadeloupe  appear  to  be  the  same  as  those  from  Cuba,  although  birds 
from  Porto  Rico  and  Saba  average  slightly  smaller  than  those  from 
Cuba;  but  this  may  be  accidental  or  .due  to  the  smallness  of  the  series. 
What  this  difference  is  will  appear  by  inspection  of  the  follo¥mig 
average  measurements  of  birds  from  the  various  islands: 


Localities. 


Eight  males,  from  Cuba  and  the  Isle  of  Pines 

Five  males,  from  Porto  Rioo 

One  male,  from  Jamaica 

One  male,  from  St.  John  Island 

Two  males,  firom  Antigoa  Island 

One  male,  from  Saba  Island 

Ten  females,  from  Cuba  and  the  Isle  of  Pines 

Five  females,  fh>m  Porto  Rico , 

One  female,  from  Jamaica 

One  female,  from  St.  John  Island , 

Two  females,  from  Barbuda  Island 


Wing. 

TaU. 

Ex- 
posed 

Height 

ofbill 

at  base. 

Tarsus. 

fiiiii. 

mill* 

mill. 

tnin* 

fiifii. 

164.9 

61.2 

58.0 

11.5 

48.2 

166.6 

60.6 

66.7 

11.5 

47.1 

167.0 

60.0 

60.5 

12.5 

40.8 

173.0 

66.0 

58.5 

12.0 

51.0 

167.3 

60.6 

57.8 

12.4 

47.5 

158.0 

68.0 

60.5 

11.5 

82.0 

167.8 

62.2 

58.8 

11.3 

47.3 

16L3 

69.1 

66.8 

11.5 

48.0 

167.0 

68.5 

58.0 

11.0 

46.5 

172.0 

63.5 

12.0 

49.5 

160.0 

56.8 

58.8 

11.9 

47.9 

Middle 
toe. 


IRfll. 

43.3 
42.3 
42.5 
48.0 
42.8 
43.5 
42.2 
41.5 
42.0 
43.0 
42.0 


In  addition  to  the  above,  the  green  heron  has  records  from  the 
West  Indian  islands  of  Tortola,  Anegada,  St.  Thomas,  D^sirade,  St. 
Croix,  Virgin  Gorda,  St.  Bartholomew,  Montserrat,  and  Santo  Do- 
mingo, on  all  of  which,  presumably,  the  present  race  occurs,  though 
actual  examination  of  specimens  must  finally  determine.  Through- 
out its  range  this  subspecies  appears  to  be  resident  during  all  the 
year. 

Of  the  present  form  we  have  seen  59  examples,  from  the  following 
localities  in  the  West  Indies,  those  with  asterisks  representing  breed- 
ing records: 

Antigua  Island. — 

Barbuda  Island. — 

Ouba. — ^Holguin,*  El  Guama;  United  States  Naval  Station,  Guan- 
tanamo  Bay;  Remedies;  Guama;  Pinar  del  Rio;  Palmarito;  Cabaflasf*' 
Trinidad. 

Guadeloupe  Idand. — 

Isle  of  Pines. — Santa  Fe;  Bibeyhagua;*  Nueva  Qerona.* 

Jamaica. — Spanishtown;  Westmoreland;  Priestman's^River. 

Porto  Rico. — ^Hucares;  San  Juan;  Mayaguez;  Arecibo;  Caguas; 
Rio  Piedras ;  Mameyes. 

Saba  Island. — 

8t  John  Island. — 

Vieques  Island. — 
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Measuretmntt  o/ipmmm*  o/Bulorida  viracent  cubonuv— Continued. 


F^'nico.. 

Ip 

11  Au.Au.b 

Ilil::?!^:::::: 

do 

a.L4llm«...  171.( 
do 1S5.I 

'F.'k.6bii:'.'.lMii 

liii 

T  1 

BUTORIDES  VIRBSCBirS  CHRISTOPHORBHSIS,  Dav  inbvKlM. 

Chora.  Bviap. — In  genera!  appearance  like  Butorides  vireicena 
hahamenaia,  but  bi^er;  and  the  neck  and  sidea  of  head  more  brightly 
fulTescent. 

DeMTiption.— Type,  adult  male,  No.  80921,  U.S.N^.;  St.  Chris- 
topher Island,  West  Indies;  F.  A.  Ober;  original  number,  221. 
Fileum,  occipital  crest,  postocular  region,  and  a  short  subauricular 
streak,  deep,  glossy,  more  or  lesa  bluish,  bottle  green;  malar  stripe 
buffy  white;  submalar  stripe,  cheeks,  auriculars,  sides  and  back  of 
neck,  cinnamon  rufous,  slightly  purplish  on  hind  neck;  upper  surface 
of  body  deep,  somewhat  bluish,  bottle  green,  the  long  plumo-hke 
feathers  of  back  and  scapulars  glaucous  and  more  bluish;  wings  fus- 
cous, the  primaries  and  outer  secondaries  dull,  dark,  greenish-blue 
slate  color,  the  innermost  primaries  and  outermost  secondaries  nar- 
rowly tipped  with  white;  tertials,  outer  webs  of  inner  secondaries, 
with  all  the  superior  wing-coverts,  dark,  glossy  bottle  green;  the 
outer  scapulars  on  exterior  webs,  and  the  first  rows  of  lesser  wing- 
coverts  margined  all  around  rather  narrowly  with  tawny  or  tawny 
ochraceous,  the  other  rows  and  the  median  coverts  with  buff,  the 
greater  coverts  and  outer  webs  of  tertials  and  innermost  secondaries 
with  white;  tail  mostly  dark,  glossy  bottle  green;  chin  and  middle  of 
upper  throat  white,  the  latter  streaked  medially  with  dull  chestnut; 
jugulum  cinnamon  rufous,  streaked  medially  with  paler  and  with 
cream  white;  breast,  abdomen,  sides,  flanks,  crissum,  and  axillars, 
rather  light  smoke  gray,  the  longest  feathers  of-lower  tail-coverts 
with  brownish  slate  centers;  thighs  smoke  gray,  washed  with  ochra- 
ceous; lining  of  wing  smoke  gray,  slightly  washed  with  ochraceous, 
the  edge  of  wing  broadly  cream  white. 

Meamarementa. — Male:'  Wing,  171-175  (average,  173)  mm.;  tail, 
60-66.5  (63.3) ;  exposed  culmen,  62.5-63  (62.$) ;  height  of  bill  at  base, 
11.5-12  (11.8);  tarsus,  51-54  (52.5);  middle  toe,  42.5-47  (44.8). 

■  Two  spidinaoa,  bom  St.  duMopbtr  hlanA,  Wnt  IndlM, 
20*41*— Proc.N.M.vol42— 12 86 
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Female:^  Wing,  164-167  (165.5)  mm.;  taU,  58.5-60  (59.3) ;  exposed 
culmen,  57-61  (59.0);  height  of  bill  at  base,  11-11.5  (11.3);  tarsus, 
46-52  (49.0) ;  middle  toe,  39.5-40.5  (40.0). 

Type-localUy. — St.  Christopher  Island,  West  Indies. 

Oeographical  distribution. — St.  Christopher  Island,  West  Indies. 

This  St.  Christopher  Island  ra^e  may  be  readily  distinguished  from 
Butorides  virescens  cubanua  by  the  greater  size  of  the  male;  paler 
posterior  lower  parts;  lighter,  much  more  fulvescent  (less  purplish) 
neck  and  sides  of  head.  It  is  very  different  from  Butorides  virescens 
cubanus,  notwithstanding  that  its  range  is  nearly  surrounded  by  that 
of  the  latter.  It  is,  in  fact,  much  more  nearly  like  the  bird  from  the 
Bahama  Islands — Butorides  virescens  haJiamensis.  So  far  as  known, 
it  is  confined  to  the  island  of  St.  Christopher,  where  it  is  found  appar- 
ently throughout  the  year. 

Judging  from  the  birds  examined,  the  female  is  decidedly  smaUer 
than  the  male. 

Four  specimens  of  this  race  have  been  available^  all  from  St. 
Christopher  Island. 

Measurements  of  specimens  o/BtUorides  virescens  chnstophorensis. 


ICaseom  and  number. 


U.8.N.M.,  80921  > 

M.C.Z.,28404> 

U.S.N.M.,80922« 

Field  Mus.N.H.,  33671' 


Bex. 


Kales... 

rMale]«. 

Female  A 

...do.*... 


Date. 


Mar.    8,1890 


wing. 


mtn. 

176.0 

171.0 

167.0 

164.0 


TalL 


flllR. 

66. 6 
60.0 
58.5 
60.0 


Ex- 
posed 
culmen. 


firni. 
63.0 
62.5 
57.0 
61.0 


Height 

ofUU 

at  base. 


flifn. 
12.0 
11.5 
11.0 
11.5 


Tarsus. 


fnfn. 
51.0 
54.0 
62.0 
46.0 


MiddlB 
toe. 


42.5 
47.0 
40.5 
39.5 


BXTTORmSS  VIltBSCBIlS  DOBdNICANUS,  new  nibspedaa. 

Chars,  suhsp. — Similar  to  Butorides  virescens  cubanus,  but  wing  and 
tail  longer;  posterior  under  surface  paler;  neck  and  sides  of  head 
averaging  somewhat  paler  and  rather  less  rufescent  (more  purplish). 

Description. — ^Type,  adult  male.  No.  13629,  collection  of  E.  A.  and 
O.  Bangs;  Roseau,  Dominica  Island,  West  Indies,  June  30,  1905; 
A.  H.  Verrill.  Pileum,  occipital  crest,  postocular  region,  and  a  short 
subauricular  streak,  deep,  glossy,  somewhat  bluish  bottle  green; 
malar  stripe  cream  white;  submalar  stripe  light  purplish  chestnut, 
mixed  with  brownish  black;  cheeks,  auriculars,  sides  and  back  of 
neck,  rather  light  and  rather  purplish  chestnut,  more  purplish  and 
slightly  glaucous  posteriorly;  upper  surface  of  body  dark,  bluish 
bottle  green,  somewhat  glossy,  the  long,  pointed,  plume-like  feathers 
of  back  and  scapulars  glaucous;  wings  fuscous,  the  primaries  and 
outer  secondaries  dull,  dark,  greenish-blue  slate  color,  the  innermost 

1  Two  specimens,  from  the  same  Island. 

*  Used  in  measurement  averages  on  pp.  561-562. 

s  Type,  from  St.  Christopher  Island,  West  Indies,  collected  by  F.  A.  Ober. 

*  From  the  same  locality,  collected  by  W.  J.  Branch. 

*  From  the  same  locality,  collected  by  F.  A.  Ober. 

*  From  the  same  locality,  coUeoted  by  C  B.  Winch. 
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primaries  and  outenuost  secondaries  narrowly  tipped  with  white; 
tertialsy  outer  webs  of  inner  secondaries,  with  greater,  median,  and 
lesser  wing-coverts,  dark,  glossy  bottle  green ;  the  outer  scapulars  on 
exterior  webs  and  the  first  rows  of  lesser  wing-coverts  margined  all 
around  rather  narrowly  with  tawny  or  tawny  ochraceous,  the  other 
rows  and  the  median  coverts  with  buff,  the  greater  coverts  and  outer 
webs  of  tertials  and  innermost  secondaries  with  white;  tail  dull,  dark, 
grayish  blue-green;  chin  and  middle  of  upper  throat  creamy  white, 
the  latter  streaked  medially  with  dull,  dark  brown;  jugulum  light 
purplish  chestnut,  mediaUy  vinaceous  cinnamon,  conspicuously 
streaked  with  white  and  obscurely  with  dull  brown;  breast,  axillars 
and  posterior  lower  parts  light  drab  gray,  somewhat  darker  on  the 
breast,  the  longest  lower  tail-coverts  with  dark  gray  centers  and 
whitish  edges;  thighs  dull  tawny;  lining  of  wing  Ught  gray,  with 
edgings  of  buff,  the  edge  of  wing  broadly  buffy  white. 

MeasureToents. — ^Male:^  Wing,  168.5-175.6  (average,  171.3)  mm.; 
tail,  62-69  (65.7) ;  exposed  culmen,  57-58.5  (57.8) ;  height  of  bill  at 
base,  11-12.5  (11.6) ;  tarsus,  47.5-52  (49.5) ;  middle  toe,  42.5-46  (43.8). 

Female:^  Wing,  169  nmi.;  tail,  65;  exposed  culmen,  56.5;  height 
of  bill  at  base,  12.5;  tarsus,  48.5;  middle  toe,  43. 

Type^ocalUy. — Roseau,  Dominica  Island,  West  Indies. 

Geographical  distribution. — ^Island  of  Dominica,  West  Indies. 

This  new  subspecies  is  very  much  like  Butorides  virescens  mesatus, 
from  Nicaragua,  but  the  wing  and  tail  are  somewhat  longer;  the  bill 
shorter;  the  posterior  lower  parts  average  darker,  less  whitish;  the 
neck  and  sides  of  the  head  a  Uttle  darker,  more  purplish.  From 
Butorides  virescens  christophorensis  it  is  separable  by  its  much  less 
rufescent,  rather  darker  neck  and  sides  of  head,  and  shorter  bill;  it  is 
larger  than  Butorides  virescens  bahamensis,  and  has  the  neck  and 
sides  of  head  less  fulvescent,  more  inclining  to  purplish.  The  juvenal 
plumage  of  Butorides  virescens  dominicanus  averages  darker,  more 
heavily  streaked  below  than  that  of  Butorides  virescens  cubanus,  at 
least  as  shown  by  the  specimens  now  at  hand. 

The  single  adult  female  (No.  77856,  U.S.N.M.)  is  the  darkest  of 
the  adults,  particularly  on  the  posterior  lower  parts,  and  probably 
represents  about  the  maximum  of  variation  in  this  direction.  It  is 
not  as  dark  as  average  specimens  of  Butorides  virescens  hidamLS, 
from  St.  Lucia.'  One  of  the  adult  males  (No.  14621,  coUection  of 
J.  Dwight,  jr.),  is  very  Ught  below,  almost  whitish. 

This  race  is  apparently  pecuUar  to  the  island  of  Dominica,  where 
it  is  resident  throughout  the  year. 

Seven  specimens  have  been  at  hand,  those  with  other  indication 
than  merely  "Dominica"  being  from  the  subjoined  locahties: 

Dominica  Island. — ^Roseau;  Soufriere. 

1  Three  specimens,  from  the  island  of  Dominica,  llVest  Indiea. 
1  One  specimen^  fh>m  the  flame  island. 
•  Seep.  505. 
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Measisrements  ofspeemem  ofButaridet  vve$cen8  dtminieamu. 


M  owam  and  mimbflr. 


E.  A.  and  O.  Baogs,  13628.1. 

J.  Dwlsht,  140211 

U.S.N.M.,  852041 

U.S.N.M.,  77856 1 


Hale*... 
..do.*... 
..do.*... 
Female* 


Date. 


June  30,1905 
July  144901 
May    4,1880 


Wing. 

TaiL 

Ex- 

poaed 

Hel^t 

ofSm 

at  base. 

^ 

nvH*. 

mm. 

mm. 

mm. 

mai. 

nao 

60. 0 

58.0 

11.0 

40.0 

168.5 

82.0 

58.5 

11.3 

47.5 

176.5 

66.0 

57.0 

12.6 

51.0 

160.0 

66.0 

56.5 

13.6 

48.6 

€L0 


4B.0 
4L0 


BUTORXDBS  VIRBSCBN8  MACtTLATOS  (Boddaait). 

Canaroma  maculata  Boddaert,  Tabl.  Planch.  Enlum.,  1783,  p.  64  (based  on 
"Crabier  tachet6  de  la  Martinique,"  Daubbnton,  Planch.  Enliim.  No. 
912;  ''Ciabier  verd  tachet6,"  Buffon,  Hist.  Nat.  des  Oiseaoz  (ed.  Deux 
Ponts],  vol.  14,  p.  143;  orig.  ed.,  vol.  7,  1780,  p.  405)  (Martinique). 

Chars,  subsp. — ^Near  Butorides  virescens  dominicanxu,  but  wing  and 
tail  longer;  and  posterior  lower  parts  darker. 

Medaurements. — ^Probable  male:*  Wing,  179-181  (average,  180) 
mm.;  tail,  64.2-70  (67.1);  exposed  cnlmen,  66.5-61  (58.8);  height  of 
bill  at  base,  12.5-13  (12.8);  tarsus,  49.2-52.8  (51.0);  middle  toe,  43.5- 
46.8  (45.2). 

Type-locality. — ^Martinique  Island,  West  Indies. 

Geographical  distribiiiion. — ^Island  of  Martinique,  West  Indies. 

The  Martinique  green  heron  differs  from  Butoriies  vvresoena  cvibaw^ 
in  much  larger  size  (except  length  of  bill),  and  paler,  more  purplidi 
neck  and  sides  of  head.  It  is  similar  to  Butoriies  virescena  {hriaUh 
phorensis,  but  has  the  wing  and  tail  longer,  bill  stouter,  neck  much 
more  purplish  (less  fulvescent),  and  the  posterior  lower  parts  daricer. 
From  Butorides  virescena  bahamensis  it  is  still  more  different  by 
reason  of  its  much  greater  size  (except  length  of  culmen);  actually 
as  well  as  relatively  stouter  bill;  darker,  more  purplish,  less  fulvescent 
neck  and  sides  of  head;  and  darker  posterior  lower  surface.  It  is 
separable  from  Butorides  virescens  hypemotius,  of  Panama,  by  its 
longer  wing  and  tail,  much  paler  neck,  and  apparently  also  by  some* 
what  lighter  posterior  lower  parts. 

One  nearly  adult  bird  (No.  33710,  Field  Mus.)  is  marked  ''male/' 
but  it  evidently  is  incorrectly  sexed  or  is  not  full  grown,  for  it  is  alto- 
gether too  much  smaller  than  the  other  adults  at  hand,  which  we 
assume  to  be  males. 

The  Cancroma  macuUUa  of  Boddaert  ^  is  the  ''Crabier  tachet£  de 
la  Martinique"  of  Daubenton,'  and  also  the  ''Crabier  verd  tachet^"' 

1  Used  in  measuremeat  averages  on  p.  563. 

1  Type,  collected  by  A.  H.  yerrill,at  Rooean,  Domlnloa  Island,  WwtltadlBB. 

•  Collected  by  H.  S.  Bxanofa,  on  DomloJoa  Island. 

« Collected  by  H.  A.  A.  Nlchob,  on  Domlnloa  Island. 
» CoUeoted  by  F.  A.  Ober,  on  Domlnloa  Island. 

•  Two  flpedmcDs,  from  Martinique  Island,  Wort  Inditt. 
V  TabL  Planch.  Enlmn.,  1788,  p.  64. 

•  Plaoch.  Bnlmn.,  No.  ttX 
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of  Buffon/  and  as  such  pertains  exclusively  to  the  green  heron  from 
Martinique,  the  name  for  which  thus  becomes  Butorides  virescens 
maculaiua  (Boddaert).    The  subspecies  seems  to  be  confined  to  this 
island. 
Three  specimens  examined. 

MeamremenU  oftpedmens  of  Butorides  virescens  maeulatus. 


Mosenm  and  namber. 


H.  C.  Z.,  28693 1 

If.  C.Z.,28604« 

Fle]dHt]8.N.H.,  33710 


Sex. 


'"TV: 

...do.*.. 


Date. 


Nov.  12,1886 


Wing. 


iiifli. 
181.0 
170.0 
163.5 


TaU. 


fHfJl, 

70.0 
64.2 
50.0 


Ex- 
posed 
calmen. 


mill. 
61.0 
56.5 
50.5 


Height 

ofblU 

atbaae. 


Him. 
12.5 
13.0 
12.0 


Taisus. 


Htm. 
40.2 
52.8 
47.5 


Middle 
toe. 


43.5 
46.8 
30.5 


BUTORXDB8  YIRBSCBNS  LUCIANUS,  new  tubipeetei. 

Chars,  subsp. — ^Much  like  Butorides  virescens  mcumlatus,  and  in  color 
scarcely  distinguishable,  but  smaller  throughout,  especially  in  length 
of  the  wing  and  tail. 

Description. — ^Type,  adult  male,  No.  115883,  U.S.N.M.;  Port  Cas- 
tries, St.  Lucia  Island,  West  Indies,  December  1,  1888;  H.  E.  Par- 
menter.  Pileum,  occipital  crest,  postocular  region,  and  a  short 
subauricular  streak,  deep,  glossy  bottle  green;  malar  stripe  cream 
white;  submalar  stripe  light  purplish  chestnut  mixed  with  blackish; 
cheeks,  auriculars,  sides  and  back  of  neck  rather  light  purplish  chest- 
nut, somewhat  more  rufescent  anteriorly,  slightly  glaucous  posteriorly; 
upper  surface  of  body  deep  bottle  green,  somewhat  glossy,  the  long, 
pointed,  plume-like  featliers  of  back  and  scapulars  partly  more  oily 
green,  partly  more  bluish  and  a  little  glaucous;  wings  fuscous,  the 
primaries  and  outer  secondaries  dull,  dark,  greenish-blue  slate  color, 
the  innermost  primaries  and  outermost  secondaries  narrowly  tipped 
with  white;  tertials,  outer  webs  of  inner  secondaries,  and  all  the  supe- 
rior wing-coverts,  dark,  glossy  bottle  green ;  the  outer  scapulars  on 
exterior  webs  and  the  first  rows  of  lesser  wing-coverts  margined  all 
'aroimd  with  deep  tawny,  the  other  rows  and  the  median  coverts 
with  tawny  ochraceous,  the  greater  coverts  and  outer  webs  of  tertials 
and  innermost  secondaries  with  ochraceous  buff;  tail  mostly  deep, 
glossy  bottle  green;  chin  and  middle  of  upper  throat  cream  white, 
the  latter  streaked  medially  with  Front's  brown;  jugulum  rather 
light  pmplish  chestnut,  streaked  medially  with  cream  white;  breast, 
abdomen,  sides,  crissum,  and  axillars  slate  gray,  with  a  slight  brown- 
ish tinge,  and,  on  abdomen  and  crissum,  somewhat  paler,  the  longest 
feathers  of  lower  tail-coverts  with  darker  centers  and  paler  margins; 
thighs  dull  tawny  ochraceous;  lining  of  wing  deep  gray,  some  of  the 

>  Hist.  Nat.  des  Oiseaox  [ed.  Deux  PootB),  toL  14,  p.  148;  orlg.  ed.,  yoL  7, 1780,  p.  405. 

>  Uaed  in  measanment  averagas  on  page  564. 

*  From  ICartiniqne  Island,  ooDector  unknown. 

•  Nearly  adult,  but  apparently  not  fbU  grown.   From  Martiniqne  Island ,  ooUeoted  by  W.  B.  Rlobaidmi. 
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feathers  margined  with  buff  or  ochraceous,  the  edge  of  wing  broadly 
buffy  white. 

Measurements. — ^Probable  male:  *  Wing,  165-176  (average,  171.2) 
mm.;  tail,  63-66  (64.6);  exposed  culmen,  64.5-60  (57.1);  height  of 
bill  at  base,  11.8-12.8  (12.1);  tarsus,  47-61  (48.4);  middle  toe,  3»-44 
(41.8). 

Type-locality. — ^Port  Castries,  St.  Lucia  Island,  West  Indies. 

Geographical  distribution. — ^Island  of  St.  Lucia,  West  Indies. 

This  race  is  distinguishable  from  Butorides  virescens  dominicanus 
chiefly  by  its  decidedly  darker  posterior  under  parts.  It  differs 
from  Butorides  virescens  cubanus  in  longer  wing  and  tail,  stouter  bill, 
and  lighter,  more  purplish  neck  and  sides  of  head.  From  Butorides 
virescens  christopTiorensis  it  may  readily  be  separated  by  its  much 
more  purplish,  less  fulvescent  neck  and  sides  of  head;  darker  pos- 
terior lower  parts;  shorter,  relatively  stouter  bill;  somewhat  shorter 
tarsus;  and  smaller  feet.  It  is  still  more  different  from  Butorides 
virescens  bahamensis,  with  longer  wing  and  tail,  darker  posterior 
under  surface,  and  more  deeply  colored,  more  purplish,  much  less 
fulvescent  neck  and  sides  of  head.  Birds  of  this  form  in  juvenal 
plumage  are  apparently  about  the  same  as  those  of  Butorides  virescens 
dominicanus;  but  are,  on  the  average,  darker,  more  rufescent,  more 
heavily  streaked  below  than  the  young  of  Butorides  virescens  cuianus. 
The  color  characters  of  adults  are  very  uniform  in  the  series  examined. 
All  but  one  of  the  specimens  is  without  indication  of  sex  on  the  label, 
but  they  are  probably  all,  well-nigh  certainly  all  but  one  or  two, 
males,  and  we  have,  therefore,  considered  them  such  in  making 
comparisons. 

This  subspecies  is  a  well  marked  one,  and  apparently  Confined  to 
the  island  of  St.  Lucia. 

We  have  seen  11  specimens,  one  of  these  from  Port  Castries,  the 
rest  labeled  simply  "St.  Lucia." 

Meaturements  o/apedmenB  of  Butorides  viruoeru  ludantu. 


Moseam  and  number. 


U.S.NJi.,  116883  *.. 

M.C.Z.,  27406* 

M.CZ.,  36746* 

M.C.Z.,  27402* 

M.C.Z.,  27404* , 

M.C.Z.,  27403* 

1[.C.Z.,  27405* 

H.C.Z.,  27407* 


Sex. 


Male* . 
[Male]« 
...do.*.. 
...do.*.. 
...do.*.. 
...do.*.. 
...do.*.. 
...do.*.. 


Date. 


Dec.    1,1888 


wing. 


mm. 

174.0 

176.0 

172.0 

170.0 

167.0 

165.0 

174.0 

171.6 


TaU. 


Ex- 

poaed 

culmen. 


mm. 
66.0 
64.0 
66.0 
64.0 
64.0 
63.0 
64.0 
66.0 


fniR. 
68.0 
67.0 
60.0 

6ao 

64.6 
67.0 
66.0 
64.6 


Of  bUI 
at  base. 


fnm. 
13.0 
13.0 
12.8 
12.3 
11.8 
1X0 
12.0 
12.3 


Tarsus. 


mm, 
40.6 
47.0 
61.0 
47.0 
4&6 
47.0 

6ao 

47.0 


Middto 
toe. 


mm. 
44.0 
43.6 
42.0 
30.0 
42.0 

4a6 

42.3 
41.8 


1  Eight  specimens,  from  the  Island  of  St.  Lucia,  West  Indies. 

*  Used  in  measurement  averages  on  p.  666. 

•  Type,  collected  by  H.  E.  Parmenter,  at  Port  Castries,  St.  Luda  Xsiand. 
«  CoUeeted  by  J.  Semper,  on  St.  Lucia  Island. 
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BUTORIDBS  VIRBSCSNS  BARBADBNSI8,  new  tatMpedea. 

Chars,  suhsp. — ^Resembling  Butorides  virescens  lucianuSj  but  wing 
and  tail  shorter;  neck  and  sides  of  head  more  fulvescent  and  averag- 
ing paler;  posterior  lower  parts  much  lighter. 

Description. — Type,  adiilt  male,  No.  12629,  collection  of  E.  A. 
and  O.  Bangs;  Joe's  River,  Barbados  Island,  West  Indies,  September 
11,  1903;  Austin  H.  dark.  Pileum,  occipital  crest,  postocular 
region,  and  a  short  subauricular  streak,  deep,  glossy  bottle  green; 
malar  stripe  buflEy  white;  submalar  stripe  tawny  chestnut,  mixed 
with  some  blackish;  cheeks,  auriculars,  sides  and  back  of  neck, 
tawny  chestnut,  slightly  purplish  posteriorly;  upper  surface  of  body 
deep  bottle  green,  somewhat  glossy,  the  long,  pointed,  plume-like 
feathers  of  back  and  scapulars  somewhat  oily  green  or  glaucous 
bluish;  wings  fuscous,  the  primaries  and  outer  secondaries  dull,  dark, 
greenish-blue  slate  color;  the  inner  primaries  and  outer  secondaries 
broadly  tipped  with  white;  tertials,  outer  webs  of  inner  secondaries, 
with  all  the  superior  wing-coverts,  dark,  glossy  bottle  green;  the 
outer  scapulars  on  exterior  webs  and  the  first  rows  of  lesser  wing- 
coverts  margined  all  aroimd  with  tawny,  the  remaining  wing-coverts 
and  outer  webs  of  tertials  and  innermost  secondaries  with  ochra- 
ceous,  ochraceous  buff,  or  buff  (some  of  the  greater  coverts  with 
white);  the  primary  coverts  and  some  of  the  greater  coverts 
with  triangular  terminal  spots  of  white,  apparently  a  relic  of  imma- 
turity; most  of  tail  glossy,  dark  bottle  green,  the  middle  feather 
greenish  fuscous;  chin  and  middle  of  upper  throat  white,  the  latter 
streaked  with  clove  brown;  jugulum  rather  purplish  tawny  chestnut, 
medially  with  conspicuous  streaks  of  white  and  less  marked  ones  of 
dull  brown;  breast,  sides,  abdomen,  crissum,  and  axillars,  smoke 
gray,  rather  darker  on  breast,  lighter  on  middle  of  abdomen,  the 
longest  lower  tail-coverts  with  fuscous  terminal  or  subterminal 
patches;  thighs  ochraceous,  mixed  with  dull  slaty  brownish;  lining 
of  wing  pale  gray,  mixed  with  white  and  buff,  the  ecjge  of  wing  very 
broadly  cream  white. 

MeasuremerUs. — ^Male:*  Wing,  163-166  (average,  164.9)  mm.; 
tail,  58-63.5  (59.8);  exposed  culmen,  65-59.5  (57.1);  height  of  bill  at 
base,  11-12.8  (11.7);  tarsus,  46-48.5  (47.1);  middle  toe,  40.5-42.5 
(41.6). 

Female: »  Wing,  162-172  (166.7)  mm.;  tail,  60-61.5  (60.8);  ex- 
posed  culmen,  55.5-57  (56.3);  height  of  bill  at  base,  12-13  (12.5); 
tarsus,  46.5-50.5  (48.3);  middle  toe,  41-45  (42.7). 

Type^ocality. — Joe's  River,  island  of  Barbados,  West  Indies. 

Oeographical  distributian. — ^Barbados  Island,  West  Indies. 

This  new  subspecies  resembles  most  closely  in  color  Butorides 
mrescens  bdhamensis,  notwithstanding  the  wide  geographic  separa- 

I  Four  specimens,  from  BarbAdoa  Island,  West  Indies.      *  Three  specimens,  from  the  same  Island. 
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tion;  but  it  is  distinguishable  from  that  bird  by  its  darker,  less  fulves- 
cent  neck;  usually  slightly  darker  posterior  lower  parts;  somewhat 
larger  average  size  (excepting  length  of  culmen);  and  relatively 
stouter  bill.  It  differs  from  Butorides  virescens  christopJiorensis,  to 
which  also  it  bears  close  resemblance,  in  smaller  size  of  the  male 
(excepting  depth  of  bill) ,  and  the  less  brightly  f ulvcscont  (more  piur- 
plish)  neck  and  sides  of  the  head.  From  Butorides  virescens  domini- 
canus  its  smaller  size  (except  of  culmen),  and  its  more  fulvescent  (Xees 
purplish)  neck  and  sides  of  head  are  sufficiently  diagnostic  marks. 
Compared  with  Butorides  virescens  macvlatus,  it  is  much  smaller 
throughout;  the  neck  and  sides  of  head  are  more  fulvescent,  less 
purplish,  and  the  posterior  lower  parts  lighter.  From  Butorides 
virescens  cuhanus  the  much  paler  posterior  imder  surface,  and  the 
much  lighter,  more  ful vet  cent  neck  and  sides  of  head  distinguish  it 
at  a  glance.  The  ju venal  plumage  of  Butorides  virescens  harbadensis 
apparently  averages  darker,  more  rufescent  below  anteriorly  than  the 
young  of  Butorides  virescens  lahamensis. 

The  female  of  this  race  appears  to  be  somewhat  larger  than  the 
male,  at  least  on  the  average.  Individual  variation  in  depth  of  colors 
is  considerable,  as  in  Butorides  virescens  lahamensis.  The  subspecies 
seems  to  be  conjSned  to  the  island  of  Barbados,  where  it  is  foimd 
throughout  the  year. 

Of  Butorides  virescens  barbadensis  there  havo  been  10  examples 
seen,  from  the  following  localities,  breeding  records  marked  with  an 
asterisk: 

Barbados  Island. — Joe's  River;  Beachmont;  Bathsheba;*  St.  An- 
drews. 

Measurements  of  specimens  of  Butorides  virescens  barbadensis. 


Mtueom  and  number. 


E.  A.  and  O. 

12629.1 
E.  A.  and  O. 

12628.1 
E.  A.  and  O. 

12633.1 
Field    MUB. 

33651.1 
E.  A.  and  O. 

12626.1 
E.  A.  and  O. 

12637.1 
E.  A.  and  O. 

12630.1 


Bangs, 
Bangs, 
Bangs, 

N.  H., 
Bangs, 

.  Bangs, 
Bangs, 


Sex. 


Male.... 

Male . 

Juvenal. 

...do .... 

Male .... 

Female. 

...do.*... 

Female. 
Juvenal 


Locality. 


Joe's  River, 
Barbados  I.* 
Beachmont, 

Barbados  I. 
Bathsheba. 

Barbados  I. 
Barbados  I»> 

land. 
Joe's  River, 

Barbados  i. 

St.  Andrews, 
Barbados!. 


Date. 


Sept.  11, 1903 
Sept.  9,1903 
Aug.  6,1903 
Feb.  3,1886 
Septl0,1903 
Aug.  29, 1903 
Sept.  0,1903 


Collector. 


A.  H.  Clark.. 
,..do 

W.  E.  Rich- 
ardson. 
A.  H.Clark.. 


9 


mm 
163. 


0  59 


165.5 


166.058.5 
063.5 


I 


a 

a 


1^ 


»    n 
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Ohars.  subsp. — Similar  to  Butorides  virescens  ludanus,  but  neck 
'  sides  of  head  darker,  rather  more  rufescent  (less  purplish). 
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Description, — ^Type,  adult  male,  No.  74147,  tJ.S.N,M.;  Grenada 
Island,  West  Indies,  March — ,  1878;  F.  A.Ober;  original  number  605. 
Pileum,  occipital  crest,  postocular  region,  and  a  short  subauricular 
streak,  deep,  glossy  bottle  green;  malar  stripe  cream  buff;  submalar 
stripe  mixed  blackish  and  chestnut;  cheeks,  auriculars,  sides  and 
back  of  neck,  purplish  chestnut,  a  little  more  rufescent  anteriorly, 
slightly  glaucous  posteriorly;  upper  surface  of  body  deep  bottle  green, 
more  or  less  glossy,  the  long,  pointed,  plume-like  feathers  of  back 
and  scapulars  in  part  somewhat  glaucous;  wings  fuscous,  the  prima- 
ries and  outer  secondaries  dull,  dark,  greenish-blue  slate  color,  the 
inner  primaries  and  outer  secondaries  tipped  with  white;  tertials, 
outer  webs  of  inner  secondaries,  and  all  the  superior  coverts  deep 
bottle  green,  but  in  most  places  worn  until  grayish  or  bluish;  the 
outer  webs  of  outer  scapulars  and  the  first  rows  of  lesser  wing- 
coverts  margined  all  around  with  tawny  ochraceous,  the  remaining 
rows  and  the  median  coverts  with  buff,  the  greater  series  and  outer 
webs  of  tertials  and  innermost  secondaries  with  cream  white;  tail 
mostly  dark  bottle  green,  somewhat  glossy;  chin  and  middle  of  upper 
throat  creamy  white,  medially  streaked  with  clove  brown;  jugulum 
purplish  chestnut,  streaked  medially  much  with  white  and  a  little 
with  dark,  earthy  brown;  breast,  abdomen,  sides,  ciissum,  and 
axillars,  slate  gray  with  a  brownish  tinge,  the  longest  feathers  of 
under  tail-coverts  whitish,  with  lai^e,  dark  brownish  gray  distal 
patches;  thighs  dull  ochraceous  mixed  with  dark  brownish  gray; 
lining  of  wing  slate  gray,  rather  brownish,  mottled  with  cream  buff 
and  ochraceous,  the  edge  of  wing  broadly  cream  buff. 

Measurements. — ^Male:^  Wing,  16&-170.5  (average,  169.8)  mm.;  tail, 
59-66  (61.6);  exposed  culmen,  56-63  (59.9);  height  of  bill  at  base, 
12-12.5  (12.3);  tarsus,  48.6-51.5  (50.3);  middle  toe,  43.8-46  (44.7). 

Female:^  Wing,  169  nmi.;  tail,  68.5;  exposed  culmen,  58.5;  height 
of  bill  at  base,  11.6;  tarsus,  49;  middle  toe,  40. 

Type-locality, — Grenada  Island,  West  Indies. 

OeographiccU  distribution, — Southern  Lesser  Antilles,  West  Indies: 
south  to  Grenada  Island;  north  to  Carriacou,  Bequia,  and  St.  Vincent 
Islands. 

The  present  form  is  apparently  almost  identical  in  color  with 
ButcrOes  virescens  cuban/us,  although  the  posterior  lower  parts  average 
slightly  darker;  but  in  size  the  male,  at  least,  averages  larger.  It  is 
thus  very  close  to  the  Cuban  form,  but  in  view  of  the  wide  separation 
of  range  and  the  direct  interposition  of  three  other  races,  it  seems 
best  to  consider  the  Grenada:  bird  as  a  different  form,  since  it  is  doubt- 
less an  offshoot  of  one  of  the  neighboring  races,  rather  than  of  the  far- 
distant  Butorides  virescens  ciibanus,  its  resemblance  to  that  subspecies 
being  fortuitous  or  due  to  climatic  or  environmental  conditions. 

>  Four  Bpedmena,  from  the  Islands  of  Grenada  and  BeqoJa,  West  Indtas. 
I  Ona  spedmen,  from  St.  VInoeot  bland,  West  Indies. 
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From  Butoridea  mreacens  maculatus  it  may  be  distinguished  by 
decidedly  shorter  wing  and  tail,  darker,  somewhat  more  rufescent 
neck  and  sides  of  head.  Compared  with  Butorides  virescens  domini- 
canus,  it  has  decidedly  darker  posterior  lower  parts,  usually  darker 
and  rather  more  rufescent  (Leas  purplish)  neck  and  sides  of  head,  and 
in  the  male,  at  least,  somewhat  shorter  tail.  It  is  slightly  smaller,  in 
the  male,  than  ButorOes  virescens  christophorensis,  but  has  a  stouter 
bill;  the  neck  and  sides  of  head  are  much  darker,  very  much  less 
fulvescent  (much  more  purplish);  and  the  hind  parts  below  are 
darker.  It  may  easily  be  separated  from  Butorides  virescens  harbor 
densis  by  larger  size  throughout,  at  least  in  the  male;  darker,  less 
fulvescent  neck  and  sides  of  head,  and  darker  gray  posterior  lower 
parts.  It  may  be  distinguished  readily  from  Butorides  virescens 
hdhamensis  by  its  larger  size  throughout  (at  least  in  the  male),  much 
darker,  less  fulvescent  (more  purplish)  neck  and  sides  of  head,  and 
darker  posterior  under  surface.  The  ju venal  plumage  is  apparently 
indistinguishable  from  that  of  Butorides  virescens  cuhamis. 

Specimens  from  the  islands  of  Bequia  and  Carriacou  are  seemingly 
identical  with  the  Grenada  bird,  in  both  size  and  color.  A  single 
female  from  St.  Vincent,  while  of  the  same  coloration,  is  very  much 
smaller  than  the  males  from  Grenada  and  Bequia,  but  apparently 
belongs  with  them.  This  subspecies  thus  ranges  over  the  islands 
from  Grenada  north  to  St.  Vincent,  and  is  resident  here  throughout 
the  year.  In  addition  to  the  above  locaUties  of  specimens,  there  is 
record  of  its  occurrence  on  Mustique  Island,  and  it  probably  lives  in 
all  suitable  places  throughout  the  Grenadines. 

Seven  specimens  have  been  examined,  from  the  following  West 
Indian  localities,  the  breeding  records  being  noted  by  an  asterisk: 

Bequia  Island. — Spring  Estate. 

Carriacou  Island. — ^Harvey  Vale. 

Grenada  Island. — St.  Geoi^e.* 

St.  Vincent  Island. — ^Rutland  Vale. 


Measurements  of  specimens  of  Butorides  virescens  grenadensis. 


Museum  and  number. 

Sex. 

Date. 

Wing. 

TaO. 

Ex- 
posed 
oilmen. 

Height 
ofbiU 
at  base. 

Tarsus. 

Middle 

toe. 

£.  A.  and  0.  Bangs,  13212 1 . . 

U.8.N.M.,  74147 » 

E.  A.  and  O.  Bangs,  128961.. 
E.  A.  and  0.  Bangs,  128071.. 
U.S. N.M..  74034' 

Males... 
. .  .do.  >  . . 
...do.  4.. 

n|Calel4.. 
Female^. 

May  24,1904 
Mar.  —,1878 
Nov.  30,1903 
Dec.    2, 1902 
Jan.   28,1878 

fUTTl. 

170.5 
169.0 
170.0 
169.6 
159.0 

61.5 
59.0 
66.0 
60.0 
58.5 

fnm. 
56.0 
60.0 
12.0 
60.5 
58.5 

mm. 
12.5 
12.0 
63.0 
12.5 
11.5 

mm. 
48.5 
51.0 
60.0 
51.5 
40.0 

mm. 
43.8 
46.0 
44.0 
45.0 
40.0 

1  Used  in  measurement  averages  on  p.  560. 

s  Oolleoted  by  A.  H.  Clark,  at  St.  Qeorge,  Grenada  Island. 

*  Type,  ooUeoted  by  F.  A.  Ober,  on  Grenada  Idand. 

*  Collected  by  A.  H.  Clark,  at  Spring  Estate,  Bequia  Island. 

» Collected  by  F.  A.  Ober,  at  Rutland  Vale,  St.  Vinoent  Idand. 
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BTTTORIDBS  VIRB8CENS  TOBAOBNSIS,  new  lutepeciet. 

Chars,  sulsp. — Resembling  Butorides  virescens  grenadensis,  but 
wing  and  tail  slightly  longer;  bill  more  slender;  neck,  and  sides  of 
head,  particularly  cheeks  and  jugulum,  lighter,  more  fulvescent,  the 
hind  neck  somewhat  duller. 

Description. — ^Type,  adult  [probably  malel,  No.  18033,  Museum  of 
C!omparative  Zoology;  Tobago  Island;  R.  W.  Rawson.  Pileum, 
occipital  crest,  postocular  region,  and  a  short  subauricular  streak, 
deep,  glossy  bottle  green;  malar  stripe  bu£Fy  white;  submalar  stripe 
tawny  chestnut  mixed  with  blackish;  cheeks,  auriculars,  sides  and  back 
of  neck,  tawny  chestnut,  somewhat  purplish  and  duller  posteriorly; 
upper  surface  of  body  deep,  more  or  less  glossy,  bottle  green,  the  long, 
pointed,  plume-like  feathers  of  back  and  scapulars  somewhat  glaucous 
and  inclining  to  bluish ;  wings  fuscous,  the  primaries  and  outer  secon- 
daries dull,  dark,  greenish-blue  slate  color,  the  innermost  primaries  and 
outermost  secondaries  narrowly  tipped  with  white ;  tertials,  outer  webs 
of  inner  secondaries,  with  all  the  superior  wing-coverts,  dark,  glossy 
bottle  green;  outer  scapulars  on  exterior  webs  and  the  first  rows  of 
lesser  wing-coverts  margined  all  around  rather  narrowly  with  tawny 
ochraceous,  the  other  rows  and  the  median  coverts  with  buff,  the 
greater  coverts  and  outer  webs  of  tertials  and  iimermost  secondaries 
with  white;  tail  dark,  glossy  bottle  green;  chin  and  middle  of  upper 
throat  creamy  white,  the  latter  streaked  medially  with  clove  brown; 
jugulum  rather  purplish  tawny  chestnut,  much  streaked  medially 
with  white,  slightly  with  pale  dove  brown;  breast,  abdomen,  sides, 
crissum,  and  axillars  slate  gray  with  a  slight  brownish  tinge,  the  longest 
feathers  of  lower  tail-coverts  with  slate-colored  terminal  portions; 
thighs  dull  tawny  mixed  with  grayish  brown;  lining  of  wing  slate 
gray,  the  feathers  mai^ined  with  buff  or  ochraceous,  the  edge  of  wing 
broadly  buffy  white. 

Meaauremefils. — ^MaJe:*  Wing,  167.6-178  (average,  172.6)  mm.; 
tail,  63-66.8  (64.7) ;  exposed  culmen,  66-63  (68.3) ;  height  of  bill  at 
base,  11-12  (11.4);  tarsus,  46.6-61  (48.4);  middle  toe,  43.6-46 
(44.4). 

TypeAocdLity. — ^Tobago  Island,  West  Indies. 

OeograpJiical  distribution. — ^Tobago  Island,  West  Indies. 

This  new  subspecies  is  much  like  Butorides  virescens  rruiculatus, 
but  is  smaller,  except  the  length  of  the  bill;  and  the  neck  and  sides  of 
head,  particularly  the  cheeks  and  jugulum,  are  more  fulvescent. 
From  Butorides  virescens  ludanus  it  differs  in  having  the  neck  and 
sides  of  the  head  duller,  darker,  less  glaucous  purpUsh,  and,  espe- 
cially on  cheeks  and  jugulum,  more  fulvescent.  It  is  distinguishable 
from  Butorides  virescens  hypemotius  by  its  lighter,  duller,  more  ruf es- 

1  Four  specimens,  from  the  island  of  Tobago,  West  Indies. 
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cent  Gess  purplish)  neck  and  sides  of  head;  much  lighter,  more  fulves- 
cent  jugulum,  conspicuously  contrasted  with  the  surroimding  parts; 
and  usually  somewhat  lighter  posterior  lower  surface.  Compared 
with  Butorides  virescens  dominicanus  it  has  the  neck  and  sides  of  head 
darker,  duller,  and  more  rufescent;  the  jugulum  much  more  fulves- 
cent  and  conspicuously  contrasted  with  surroimding  parts;  also  the 
lower  posterior  parts  darker.  It  may  be  separated  from  Bniorides 
virescens  cubanus  by  its  longer  wing  and  tail;  lighter,  duller,  more 
rufescent  (less  purplish)  neck  and  sides  of  head;  conspicuously 
lighter,  more  fulvescent,  and  more  contrasted  jugulum.  It  is  very 
easily  distinguished  from  Bviorides  virescens  chriaiophorensis,  by 
reason  of  its  darker,  duUer,  much  less  fulvescent  (more  purplish) 
neck  and  sides  of  head;  much  more  contrasted  jugulum;  and  much 
darker  posterior  lower  parts.  It  is  much  unlike  Butoridea  virescens  bar- 
hadensis  inasmuch  as  it  is  laiger,  though  with  a  rela^vely  more  slen- 
der bill;  and  has  the  neck  and  sides  of  head  duller,  less  fulvescent  and 
somewhat  more  purplish,  particularly  posteriorly;  the  jugulum  much 
more  fulvescent  and  thus  strongly  contrasted  with  the  surrounding 
parts;  and  the  posterior  under  parts  darker.  It  is  even  more  differ- 
ent from  Bvtorides  virescens  haJuimensis  in  its  much  greater  size 
throughout,  darker,  duller,  less  fulvescent  (more  purplish)  neck  and 
sides  of  head,  and  darker  posterior  lower  surface. 

A  single  bird  in  juvenal  plumage  does  not  differ  from  the  same 
stage  of  Bvtorides  virescens  cubanus. 

This  island  race  is  rather  peculiar  in  its  combination  of  color  char- 
acters; for  the  fulvescent  cheeks  and  jugulum  are  in  more  decided 
contrast  to  the  adjacent  pafts  than  is  the  case  in  most  of  the  other 
forms  of  the  species;  and  the  hind  neck  is  unusually  dull  colored. 
The  jugulum  is  still  more  fulvescent  in  two  Field  Museum  specimens 
(Nos.  33659  and  33662)  than  in  the  type. 

So  far  as  known  it  is  peculiar  to  the  island  of  Tobago  and  perma- 
nently resident  there. 

Five  specimens  have  been  examined,  all  from  the  island  of  Tobago. 

Measurements  of  specimens  ofButorides  virescens  tobagensis. 


Hoaeum  and  number. 

Sex. 

Date. 

Wing. 

TaU. 

Ex. 

posed 
col- 
men. 

Height 
of  Hill 

at 
base. 

Tarsus. 

Middle 
toe. 

Field  Mas.  N.  H.,33660>.... 
Field  Hus.  N.  H.,  836421 ... . 
Field  Mas.  N.  H.,  83662>. . . . 
M.C.Z..  180631 

M&le>... 
...do.«... 
...do.«... 
.[Malep 

Apr.  20,1892 

do 

Apr.  15,1882 

mil. 

174.0 

170.6 

167.6 

178.0 

nfli. 
64.0 
66.0 
63.0 
66.8 

63.0 
68.8 
65.0 
66.6 

Illfll. 
12.0 
11.0 
11.7 
11.0 

61.0 
47.0 
46.6 
40.0 

45.0 
45.0 
44.0 
«.5 

1  Used  in  measarement  averages  on  p.  571. 

s  Collected  by  W.  W.  Brown,  on  Tobago  Island. 

•  Type,  coltooted  by  R.  W.  Kawson,  on  Tobago  Inland. 
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BTTTORIDBS  VIRXSCSNS  CURACBNSIS,  new  mibtpeciea. 

Ohars.  subap. — Similar  to  Butoridea  virescens  tohagensiSf  but  decid- 
edly smaller  (except  bill  and  tarsus) ;  neck  and  sides  of  head  darker, 
less  rufescent  (more  purplish)  and  not  quite  so  dull;  jugulimi  much 
darker,  less  fulvescent  (more  purplish),  and  not  different  in  color 
from  the  adjoining  portion  of  neck;  glaucous,  long,  pointed,  plumsr 
ceous  feathers  of  upper  surface  with  numerous  very  evident,  though 
obsolescent,  narrow,  darker  bars;  breast  and  upper  abdomen  nar- 
rowly and  somewhat  obscurely,  though  evidently,  barred  with  darker 
brownish  gray. 

Description. — ^Type,  adult  male,  No.  37409,  Carnegie  Museum; 
St.  Patrick,  Curasao  Island,  West  Indies,  May  2,  1911;  M.  A.  Car- 
riker,  jr.  Pileum,  occipital  crest,  and  postocular  region,  deep, 
glossy  bottle  green;  a  short  subauricular  streak  black;  malar  stripe 
buff;  Bubmalar  stripe  somewhat  purplish  chestnut  mixed  with  black- 
ish; cheeks,  auriculars,  sides  and  back  of  neck,  purplish  chestnut, 
decidedly  more  fulvescent  anteriorly,  slightly  glaucous  posteriorly; 
upper  surface  of  body  deep  bottle  green,  somewhat  glossy,  the  long, 
pointed,  plume-like  feathers  of  back  and  scapulars  in  part  rather 
oily  or  bronzy  green,  in  part  glaucous  and  somewhat  bluish,  and  with 
very  narrow,  darker,  somewhat  obscure  though  very  evident,  cross- 
bars, these  giving  to  all  these  feathers  a  peculiar  '' watered"  appear- 
ance; wings  fuscous,  the  primaries  and  outer  secondaries  dull,  dark, 
greenish-blue  slate  color,  most  of  the  primaries  and  the  outermost 
secondaries  tipped  with  white;  tertials,  median  and  lesser  wing-* 
coverts,  dark,  glossy  bottle  green;  outer  scapulars  margined  on  outer 
webs  with  dark,  dull  chestnut ;  most  of  the  lesser  wing-coverts  mar- 
gined all  aroimd  witli  tawny,  some  of  them  with  spots  of  buffy  or 
whitish;  median  coverts  broadly  margined  with  tawny  ochraceous; 
greater  coverts  narrowly  edged  with  whitish  or  buffy,  some  of  them 
having  also  small  terminal  whitish  shaft  spots;  primary  coverts 
with  lai^e  sub-triangular  terminal  shaft  spots  of  white  or  cream 
buff;  tail  dull,  brownish  bottle  green,  with  a  few  obsolescent,  narrow, 
grayish  bars,  and  a  narrow  light  brownish  tip;  chin  and  middle  of 
upper  throat  buf^  white,  streaked  medially  with  dark  blackish 
brown,  sparingly  on  the  former,  more  heavily  on  the  latter;  jugulum 
purplish  chestnut,  streaked  medially  with  white  and  a  little  with 
dark  brown;  breast,  abdomen,  sides,  crissum,  and  axillars,  slate  gray 
with  a  brownish  tinge,  the  middle  of  abdomen  rather  paler,  the  long- 
est lower  tail-coverts  with  whitish  centers,  the  breast  and  upper 
abdomen  with  numerous  narrow,  obsolescent,  darker  bars;  thighs 
rufescent;  lining  of  wing  rather  light  gray,  mixed  with  cream  white, 
cream  buff,  and  a  little  ochraceous,  the  edge  of  wing  broadly  cream 
white. 
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MedsuremerUs. — ^Male:^  Wing,  157.5  mm.;  tail,  56.5;  exposed  cul- 
men,  60.5;  height  of  bill  at  base,  11;  tarsus,  47;  middle  toe,  41. 

Type-locality. — St.  Patrick,  Curasao  Island,  West  Indies. 

Geographical  distribution. — Island  of  Curasao;  possibly  also  the 
neighboring  islands  of  Aruba  and  Bonaire. 

Although  the  type  is  the  only  available  specimen,  it  appears  to  rep- 
resent an  easily  distinguishable  subspecies.  It  differs  from  all  of  the 
other  subspecies  in  the  narrow  barring  of  the  breast,  a  character  not 
present,  even  slightly,  in  any  specimen  of  any  form  of  Butorides 
virescens  examined;  and  also  in  the  distinctly  barred  effect  of  the 
long,  pointed,  glaucous,  plume-like  feathers  of  the  back  and  scapu- 
lars. The  latter  character  is  discernible  on  close  examination  in 
some  specimens  of  all  the  other  races,  but  is  in  them  scarcely  obvious 
enough  to  be  worth  mentioning  in  either  diagnoses  or  descriptions, 
and  in  no  specimen  of  any  of  these  other  forms  is  it  nearly  so  con- 
spicuous as  in  the  type  of  Butorides  virescena  curacensis.  In  addition 
to  the  two  characters  just  mentioned,  the  present  new  race  differs 
from  Butorides  virescens  cvianus,  with  which  in  general  appearance 
it  bears  closest  resemblance,  in  smaller  size  (except  bill),  and  also 
duller,  less  purplish  (more  fulvescent)  neck  and  sides  of  head.  From 
Butorides  virescens  grenadensis  it  may  be  distinguished  in  the  same 
way,  and  in  size  still  more  decidedly.  Additional  characters  separat- 
ing it  from  Butorides  virescens  maculaius  are  much  smaller  size 
(except  length  of  culmen),  and  darker,  duller,  more  fulvescent  (\ess 
purplish)  neck  and  sides  of  head;  from  Butorides  virescens  ludanus, 
smaller  size  (except  length  of  culmen),  and  darker,  less  purplish  neck; 
from  Butorides  virescens  dominicanus,  smaller  general  size,  longer  bill, 
darker,  duller  neck  and  jugulum,  and  more  deeply  colored  posterior 
lower  parts;  and  from  Butorides  virescens  hypemotms,  of  the  main- 
land of  South  America  and  Costa  Rica,  much  smaller  size  (except 
bill),  and  Ughter,  duller,  less  purplish  (more  fulvescent),  neck  and 
sides  of  head. 

The  type  of  Butorides  virescens  curacensis  bears  still  some  slight 
indications  of  immature  plumage  in  the  whitish  and  buffy  spots 
on  the  lesser,  greater,  and  primary  coverts,  broad  edgings  of  median 
coverts,  and  in  the  dull  fuscous  greater  coverts  and  a  few  of  the  inner 
secondaries;  but  in  other  respects  it  seems  to  be  fully  adult. 

This  may  well  be  the  form  of  Butorides  virescens  occurring  on 
the  near-by  islands  of  Aruba  and  Bonaire,^  but  we  have  seen  no 
specimens  from  those  localities. 

KEY  TO  THE  SUBSFECIB8  OF  BX7TORIDE8  VIRESCENS. 

a.  Colon  deeper;  posterior  lower  parts  slate  color  or  darker. 
b.  Size  smaller  (wing  averaging  less  than  170  mm.);  white  on  median  portion  of 

foreneck  usually  much  reduced Butorides  virescens  margarUophilus. 

b^.  Size  larger  (wing  averaging  more  than  170  mm.);  white  on  median  portion  of 
foreneck  much  more  extensive. 

1 • 

1  One  spedmen,  the  tsrpe,  from  Cmfao  iBlancL 
>  Hartert,  Ibis,  1808,  p.  807. 
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c.  Neck  and  ddee  of  head  lighter,  more  nifescent  (less  purplish). 

Butoride8  virescens  tatiarattu. 

e^  Neck  and  sides  of  head  darker,  less  nifescent  (more  purplish). 

•  BtUorides  virescens  frazari, 

a^.  Colors  lighter;  posterior  lower  parts  slate  gray  or  paler. 

h.  Posterior  lower  parts  light  gray. 

c.  Larger  (wing  averaging  more  than  178  mm.). 

d.  Neck  darker;  size  smaller  (wing  averaging  less  than  185  mm.). 

Bviofides  virescens  eremonomus. 

d'.  Neck  lighter;  size  larger  (wing  averaging  more  than  189  mm.). 

Butorides  virescens  anthonyi. 
e^.  Smaller  (wing  averaging  less  than  175  mm.). 

d.  Neck  and  sides  of  head  less  fulvescent  (more  purplish)  chestnut. 
e.  Smaller  (wing  of  mp.le  averaging  less  than  168  mm.);  neck  and  sides  of 

head  more  fulvescent  (less  purplish) Butorides  virescens  barhadensis. 

€^  Laiger  (wing  of  male  averaging  more  than  168  mm.);  neck  and  sides  of 
head  less  fulvescent  (more  purplish). 
/.  Posterior  lower  parts  usually  paler,  more  whitish;  neck  and  sides  of 
head  averaging  lighter,  less  purplish,  chestnut;  wing  and  tail  some- 
what shorter;  bill  more  slender Butorides  virescens  mesatus. 

f^.  Posterior  lower  parts  usually  darker,  less  whitish;  neck  and  sides  of 
head  darker,   more  purplish,   chestnut;  wing  and  tail  somewhat 

longer;  bill  stouter BvXorides  virescens  dominvxmus. 

d^.  Neck  and  sides  of  head  more  fulvescent  (less  purplish)  chestnut. 
e.  Smaller  (wing  less  than  166  mm.);  neck  and  sides  of  head  less  brightly 

fulvescent Butorides  virescens  bahamensis. 

e^.  Larger  (wing  usually  more  than  166  mm.);  neck  and  sides  of  head  more 

brightly  fulvescent Butorides  virescens  christopJiorensis, 

h^.  Posterior  lower  parts  slate  gray. 
e.  Larger  (wing  averaging  more  than  175  mm.). 
d.  Neck  and  sides  of  head  paler;  posterior  lower  parts  averaging  somewhat 

lighter Buiorides  virescens  Tnaculatujs, 

d^.  Neck  and  sides  of  head  darker;  posterior  lower  parts  averaging  somewhat 

darker Butorides  virescens  viresceM. 

c>.  Smaller  (wing  averaging  less  than  175  mm.).  • 

d.  Neck  and  sides  of  head  darker. 
e.  Breast  obscurely  barred;  long,  pointed,  plume-like  feathers  of  back  and 
scapulars  distinctly  barred;  wing  of  male  averaging  less  than  162  mm. 

Butorides  virescens  curacensis. 
«^  Breast  not  barred;  long,  pointed,  plimie-like  feathers  of  back  and  scapu- 
lars not  distinctly  barred;  wing  of  male  averaging  more  than  162  mm. 
/.  Neck  and  sides  of  head  averaging  darker,  more  purplish  (less  nifescent); 
size  larger  (wing  averaging  over  171  mm.). 

Buiorides  virescens  hypemotius. 
/^.  Neck  and  sides  of  head  averaging  lighter,  less  purplish  (more  rufescent); 
size  smaller  (wing  averaging  under  171  mm.). 
g.  Smaller  (wing  of  male  averaging  about  165  mm.);  posterior  lower 

parts  averaging  slightly  lighter BtUorides  virescens  eubanus, 

g^,  Laiger  (wing  of  male  averaging  about  170  mm.);  posterior  lower 

parts  averaging  slightly  darker Buiorides  virescens  grenadensis, 

d^.  Neck  and  sides  of  head  lighter. 
e.  Neck  and  sides  of  head  brighter,  paler,  and  more  purplish,  and  particu- 
larly on  jugulum  and  cheeks,  less  fulvescent. 

Butorides  virescens  hieianus. 
e^.  Neck  and  sides  of  head  duller,  darker,  and  less  purplish,  and,  particu- 
larly on  jugulum  and  cheeks,  more  fulvescent. 

Buiorides  viresotns  tahagemii. 
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PROCEEDINGS,  V 


.  Thaumatichthys  paqioostomus.    From  t 


[saENnnc  results  of  the  Philippine  cruise  of  the  hsheries  steamer 

"ALBATROSS,**  1907-1910.    NO.  20.] 

DESCRIPTION  OF  A  NEW  FAMILY  OF  PEDICULATE  FISHES 

FROM  CELEBES. 


By  Hugh  M.  Smith  and  Lemtis  Radoliffe, 

Ofihe  United  StaUs  Bureau  of  JFHtheries, 


During  the  Philippine  expedition  the  Fisheries  steamer  Albatross 
cruised  around  the  island  of  Celebes  and  made  dredgings  at  various 
places  off  the  coast  and  in  the  bays  of  that  island.  A  number  of  deep- 
water  stations  were  established  in  the  Gulf  of  Tomini  on  the  east 
coast,  and  among  the  animals  there  obtained  was  the  remarkable 
fish  that  is  the  subject  of  this  paper. 

THAUMATICHTHYIDiE,  new  family  (Pediculati). 

Highly  divergent  pediculates  characterized  by  elongate,  slender 
body;  large,  depressed  head,  with  weak,  slender  bones;  enormous 
horizontal  mouth,  with  large,  unequal  teeth;  upper  jaw  much  longer 
and  broader  than  lower,  the  premaxillaries  widely  separated  at  tip, 
leaving  a  broad  edentulate  concavity;  small  eye  near  angle  of  mouth; 
small  gill  openings,  below  axil  of  pectorals;  pseudobranchiae  absent; 
well-developed  fins,  the  pectorals  not  geniculated,  the  ventrals 
absent,  a  greatly  modified  detached  dorsal  spine  which  lies  in  a  mem- 
branous area  on  the  top  of  the  head  and  terminates  in  a  complex  lur^ 
within  the  mouth  near  the  anterior  margin  of  the  jaw. 

This  family  is  most  nearly  related  to  the  Ceratiidsa  among  the 
known  pediculates,  but  is  distinguished  therefrom  by  the  greatly  ex- 
panded and  depressed  head,  the  slender  body,  the  shape  of  the  upper 
jaw,  the  dentition,  the  absence  of  free  dorsal  spines,  the  remarkable 
modification  of  •the  illicium,  etc. 

THAUMATICHTHYS  Smith  and  RadclifTe,  new  genus. 

Body  elongate,  compressed;  head  large,  depressed,  and  expanded 
laterally,  the  feeble,  slender  bones  separated  and  held  in  place  by  a 
veiy  thin,  translucent  membrane;  mouth  large,  cavernous;  jaws  veiy 
broad,  unequal ;  upper  j  aw  with  a  wide  central  semicircular  indentation 
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lying  between  the  divergent  premaxillaries;  maxillaxy  very  long  and 
slender,  and  joined  to  the  side  of  the  mandible;  lower  jaw  included, 
rounded;  long,  depressible,  unequal  curved  or  hooked  teeth  in  each 
jaw;  a  pair  of  long,  hinged,  hooked  teeth  on  each  side  of  upper  jaw 
near  the  tip  of  the  premaxillaiy,  these  lying  against  the  roof  of  the 
mouth  and  capable  of  lateral  motion;  eye  small,  near  angle  of  mouth; 
nostril  close  to  eye;  gUl  openings  small,  slit-like;  giU  arches  3,  short; 
lower  part  of  body  and  head  covered  with  spinif erous  tubercles ;  soft 
dorsal  well  developed,  with  8  rays ;  a  single  subdermal  cephalic  spine 
(illicium)  extending  from  frontals  nearly  to  tip  of  snout,  dilating  into 
a  small,  bulbous  organ ;  the  latter  projects  and  is  surmounted  by  a 
tooth-bearing  pedicel;  caudal  large;  anal  small;  pectoral  rays  16. 
(TliaumaticJUhys;  from  Oaufia,  a  wonder,  and  Ix^^f  ^  fish.) 


THAUMATICHTHTS  PAOmOSTOMXTS  Smith' uid  RadtUfle,  now 

Plate  72,  figs.  1,  2. 

Dorsal  6;  caudal  8;  anal  4;  pectoral  15. 

Head  large,  broad,  rectangular,  depressed,  constricted  immediately 
behind  posterior  angle  of  jaws,  its  length  (measured  from  anterior 
margin  of  branchial  aperture)  2.06  in  total  length  of  fish  to  base  of 
caudal  (2.8  to  tip  of  caudal),  its  breadth  1.43  in  its  length,  its  depth 
2.5  in  its  length;  body  slender,  compressed,  tapering;  caudal  peduncle 
slender,  its  depth  6.6  in  head;  eye  minute,  20  in  head,  11.3  in  snout, 
situated  on  upper  edge  of  angle  of  jaws;  snout  (measured  to  tip  of 
projecting  premaxillaries)  1.81  in  head;  mouth  horizontal,  cavernous, 
the  slender  and  widely  separated  cranial  bones,  with  the  thin  skin, 
forming  an  exceedingly  elastic  boimdary ;  upper  jaw  much  the  longer, 
the  tip  of  the  evenly  rounded  lower  jaw  not  reaching  to  the  cavity 
between  the  premaxillaries;  maxillary  very  slender,  not  dilated  at 
tip,  fitting  into  the  side  of  the  mandible  near  angle  of  jaw;  premaxil- 
laries 1.5  in  head,  the  articular  processes  elongate,  divergent;  mandi- 
ble 1.88  in  head;  teeth  long,  unequal,  cardiform,  depressible,  with 
incurved  tips,  those  on  upper  jaw  the  larger,  arranged  in  groups;  a 
wide  toothless  space  at  tip  of  upper  jaw  where  the  premaxillaries 
diverge;  a  pair  of  long,  hinged,  hook-like  teeth,  the  largest  2.35  in 
premaxillary,  inserted  near  inner  process  of  premaxillary  and  lying 
closely  applied  to  roof  of  mouth,  these  teeth  capable  of  being  swung 
forward  laterally  like  cranes  so  as  to  close  the  toothless  space  in  front 
of  jaw;  a  small  patch  of  small  teeth  on  either  side  of  roof  of  mouth  pos- 
teriorly; gullet  constricted,  apparently  distensible  to  a  considerable 
degree;  the  single  detached  dorsal  spine  lying  in  skin  on  top  of  head 
and  extending  nearly  to  margin  of  upper  jaw,  where  it  terminates  in  a 
bulbous  process  about  size  of  eye;  this  bulb  projects  through  roof  of 
mouth  into  the  oral  cavity  and  appears  to  be  a  luminous  organ,  and 
x>m  it  there  extends  downward  into  the  mouth  a  slender  pedicel 
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bearing  at  its  tip  a  sharp  tooth-like  process  that  curves  backward; 
nostrils  bulbous,  immediately  in  front  of  eyes;  gill  arches  with  a  few 
very  large,  plume-like  filaments;  skin  of  ventral  surface  and  sides  of 
body  with  conspicuous  prickles  resting  on  a  circular  base,  some  prickles 
extending  upward  to  base  of  anterior  dorsal  rays,  and  a  few  on  opercle. 

Dorsal  and  anal  relatively  low,  the  rays  simple;  caudal  elongate, 
narrow,  rounded,  the  two  outer  rays  above  and  below  simple,  the  other 
divided;  pectorals  small,  3  in  head. 

Color  in  alcohol:  Above  sepia,  becoming  grayish  black  on  ventral 
surface;  inside  of  mouth  dull  gray;  fins  dark  sepia. 

Type. — Cat.  No.  72952,  U.S.N.M.,  8.4  cm.  in  length,  taken  with  a 
beam  trawl  at  station  5607  Gat.  0^04'00"S.;  long.  121°  36'  00"  E.), 
near  Bioang  Unang  Island,  Gulf  of  Tomini,  Celebes,  at  a  depth  of  761 
fathoms,  on  a  bottom  of  fine  sand. 

In  this  extraordinary  fish  the  head  is  nearly  as  long  as  the  remainder 
of  the  body,  and  the  length  of  the  mouth  is  more  than  half  that  of  the 
head.  It  would  appear  that  the  cavernous,  elastic  mouth  is  a  trap 
into  which  the  food  is  lured  and  dispatched.  The  light  from  the  bulb 
in  the  roof  of  the  mouth  shines  through  the  toothless  space  in  the 
front  of  the  upper  jaw  and  attracts  the  prey  which,  having  entered 
the  mouth,  is  prevented  from  escaping  and  brought  within  reach  of 
the  lateral  teeth  by  the  two  pair  of  large  hinged,  hooked  teeth. 

{pagidostormia;  from  naycCi  &  trap  or  snare,  and  oro/ia,  a  mouth.) 


DESCRIPTION  OF  A  NEW  SPECIES  OF  ISOPOD  BELONGINQ 
TO  THE  GENUS  APSEUDES  FROM  ECUADOR. 


By  Habbiet  Riohakdson, 

CoUab€Tator,  IHvmon  of  Marine  Invertebrates,  United  StaUs  Natumal  Museum. 


A  single  imperfect  specimen  representing  a  new  species  of  Apsevdea 
was  collected  off  Cape  San  Lorenzo,  Ecuador,  by  the  U.  S.  Bureau  of 
Fisheries  steamer  Albatroas  in  1888.  Although  the  anterior  half  of 
the  specimen  is  missing,  the  part  obtained  is  in  such 
good  condition  and  so  entirely  distinct  from  any  known 
species  that  it  seems  worth  while  to  describe  it. 

APSBTTDBS  MSIUDIGNAUS.  new  speclM. 

The  single  specimen  is  incomplete,  consisting  of  only 
the  posterior  half  of  the  body — or  the  last  three  seg- 
ments of  the  thorax  and  the  abdomen.  It  measures 
16  mm.  in  length  and  3  in  width.  Each  of  the  thoracic 
segments  is  provided  with  four  spines  on  either  side, 
the  two  anterior  being  larger  and  longer  than  the  two 
posterior.  Between  the  two  posterior  spines  is  situated 
the  epimeron,  which  is  provided  with  two  spines,  one 
at  the  antero-lateral  angle  and  the  other  at  the  post- 
lateral  angle.  The  fifth  and  sixth  thoracic  segments 
(fourth  and  fifth  free  segments)  measure  each  3  mm.; 
the  seventh  segment  (sixth  free  segment)  measures 
2^  mm.  in  length. 

The  five  anterior  segments  of  the  abdomen  are  sub- 
equal  and  are  each  1  mm.  long;  the  lateral  parts  are 
produced  on  either  side  in  a  process  which  is  provided 
with  two  small  spines,  one  at  the  post-lateral  angle 
and  the  other  halfway  between  that  and  the  posterior 
margin  of  the  segment;  the  fourth  and  fifth  segments 
have  additional  smaller  spines  on  the  posterior  margin  of 
these  lateral  processes.  On  the  posterior  margin  of  the 
second,  third,  fourth,  and  fifth  segments  are  two  small  spines,  one  on 
either  side  of  the  median  line.  The  sixth  or  terminal  segment  is  4  Tnm , 
long;  at  the  place  of  attachment  of  the  uropods  it  is  1}  mm.  wide;  at 
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its  anterior  extremity  it  is  provided  with  a  strong  spine,  and  just  behind 
the  middlei  with  three  long  spines  on  either  side  of  the  lateral  margin ;  on 
one  side  there  is  a  fourth  spine  in  front  of  the  three  lateral  spines.  On 
the  dorsal  smface  just  within  the  anterior  lateral  spines  are  two  small 
spines,  one  on  either  side  of  the  median  line,  and  behind  these  at 
about  the  middle  of  the  s^ment  are  two  other  small  spines,  one  being 
larger  and  more  conspicuous  than  the  other.  The  posterior  end  of 
the  segment  is  slightly  triangular.  The  basal  article  of  the  uropoda 
is  about  twice  as  long  as  wide;  the  outer  branch  is  composed  of  17 
articles;  the  inner  branch  is  lost.  On  the  ventral  side  of  the  sixth 
segment  of  the  thorax  (fifth  free  segment)  there  is  a  long  median 
spine  and  a  short  one  is  present  on  each  of  the  first  five  abdominal 
segments. 

Half  of  one  specimen  was  taken  by  the  U.  S.  Bureau  of  Fisheries 
steamer  Albatross  March  2, 1888,  at  station  2792,  off  Cape  San  Lorenzo, 
Ecuador,  in  lat.  00°  37'  00"  S.;  long.  81°  00'  00"  W.,  at  a  depth  of 
401  fathoms,  in  green  mud. 

The  type  is  Cat.  No.  43504,  U.S.N.M. 

This  is  the  first  species  of  Apseudes  recorded  from  South  America. 
It  is  an  imusually  large  member  of  the  genus.  The  other  28  known 
species  are  as  follows: 


talpa  (Montagu). 
latreUU  (M.  Edwards). 
spinosus  M.  Sars. 
C3RCUS  Willemoes-Suhm. 
australis  Haswell. 
obiusifrons  Haswell. 
Idtus  Chilton. 
tirruirwoius  Chilton. 
termimav/us  6.  O.  Sars. 
echinatus  G.  O.  Sars. 
fohustus  G.  O.  Sars. 
spedaMlis  Studer. 
antarcticus  Beddard. 
uncidigitaius  Norman  and  Steb- 
bing. 


ohtusifrons^  Norman  and  Stebbing. 
simplicirostris  Norman  and  Steb- 
bing. 
grossimanus  Norman. 
gracilis  Norman  and  Stebbing. 
scuLptas  Pf  effer. 
irUermedius  Hansen. 
W>€Tnicfiis  Walker. 
mvlticarinatus  Whitelegge. 
espinosus  Moore. 
triangulatus  Richardson. 
propinguus  Bichardson. 
seurati  Nobili. 
rikiteanus  Nobili. 
armatus  Richardson. 


The  species  described  by  Bonnier '  as  Apseudes  JcOeUeri  is  probably 
a  synonym  of  Apseudes  spinosus,  as  Norman  has  previously  stated. 
Norman  has  also  referred  A.  acutifrons  Sars  and  A.  huHfnms 
Norman  and  Stebbing  to  a  new  genus  Apseudopsis. 

>  Since  the  specific  name  of  this  spedes  was  used  by  Haswell  flvo  jmn  aarHer,  I  therefsfe  name  thk 
species  Aptendei  retuiifroni, 
*  Ann.  Univ.  Lyon,  vol.  26, 1896,  p.  fifl2. 
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NOTES  ON  A  COLLECTION  OF  FISHES  FROM  JAVA,  MADE 
BY  OWEN  BRYANT  AND  WILLIAM  PALMER  IN  1909, 
WITH  DESCRIPTION  OF  A  NEW  SPECIES. 


By  Babton  a.  Bean  and  Alfbed  C.  Weed. 

OfihA  Diviiion  of  Fishes,  United  States  National  Mtueum. 


Mr.  Owen  Bryant,  of  Cohasset,  Massachusetts,  having  invited  the 
United  States  National  Museum  to  send  a  representative  with  him 
to  Java  for  the  piupose  of  obtaining  natural  history  specimens,  Mr. 
William  Palmer  was  detailed  by  the  museum  for  the  duty  and  the 
present  paper  records  the  ichthyological  collections  made  by  them. 
Nine  hundred  and  seventy-nine  specimens  were  secured,  represent- 
ing 106  genera  and  182  species. 

The  principal  publications  referred  to  in  the  paper  are:  Dr.  P. 
Bleeker's  Atlas  Ichthyologique  des  Indes  Orient  ales  N^erlandaises,  pub- 
lished under  the  auspices  of  the  Oouvemement  Colonial  N6erlandais, 
by  Fred.  MQller,  Amsterdam,  1862-1877.  Nine  volumes,  folio,  of  this 
Atlas  were  published,  and  they  form  the  principal  work  of  Doctor 
Bleeker's  life,  bringing  together  the  published  results  of  his  eidiaustive 
labors  upon  the  fishes  of  the  Indo- Australian  Archipelago. 

In  making  a  study  of  the  fishes  of  the  East  India  Archipelago  Doctor 
Bleeker's  works  are  indispensable  and  in  connection  with  reference 
thereto  the  volume  entitled  The  Fishes  of  the  Indo- Australian  Archi- 
pelago, index  of  the  ichthyological  papers  of  P.  Bleeker  by  Dr.  Max 
Weber  and  Dr.  L.  F.  de  Beaufort,  Leiden,  1911,  is  invaluable.  This 
publication  is  an  attractive  octavo  of  more  than  400  pages,  and  gives 
besides  a  short  account  of  his  life  indexes  of  bibliography,  genera, 
and  species. 

SPHYRNA  ZTOJBHA  (Umurai). 

One  young  specimen  from  Batavia  representing  the  species  figured 
under  this  name  by  Bleeker  ^  and  by  Day.'  Total  length,  480  mm. ; 
width  of  head,  130  mm.;  lateral  expansion,  shortest  distance  from 

>  B^dnge  tot  de  ksimis  der  Plagiostonien  Tan  den  Indlscben  AichlpeL   (VerhandeHngen  van  het  Beta- 
yiaaaehOenootschq^TanXimstenenWetenacbsppen,  deal  XXIV,  1862,  pp.  1-02.   Batavia.)  p.42,pL8, 

•  Day,  Francis.    The  Fiahea  of  India,  Tola.  1  and  2,  quarto,  195  pte.    London,  1876  and  1878,  p.  719, 
pL  186,  fig.  4. 
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notch  at  side  of  head  to  front  edge,  45  mm.;  width  of  mouth,  30 
mm.;  center  of  mouth,  16  nun.  in  front  of  line  joining  comers.  The 
yolk  sac  had  been  about  absorbed  ( t),  but  the  umbilical  opening  had 
not  closed. 

CARCHARIAS  SOSRAHi  (Mflller  and  Henle). 

Two  males  and  three  females  from  Batavia.  Length  of  males,  600 
nun.  and  220  nun.;  length  of  females,  600  mm.,  430  mm.,  and  315 
nun.  The  smallest  male  and  the  intermediate  female  have  the  snout 
a  little  pointed  and  the  mouth  slightly  different  in  shape.  The 
origin  of  the  first  dorsal,  also,  is  more  nearly  midway  between  pec- 
torals and  ventrals,  and  is  about  over  the  end  of  the  pectoral  fin.  In 
the  other  specimens  the  origin  of  the  first  dorsal  is  over  the  middle  of 
the  pectoral.  These  two  specimens  may  represent  the  true  C.  sorrah 
and  the  rest  C,  javanicus,  but  we  find  no  trenchant  differences. 
According  to  Bleeker's  descriptions  all  agree  more  closely  with  O. 
sorrah  than  with  any  other  species. 

RHTNCHOBATUS  DjmDBNSZS  (FOrtkil). 

One  specimen,  the  total  length  of  which  is  550  mm.,  taken  at 
Batavia,  represents  the  species  figured  under  this  name  by  Day.' 
The  same  species  was  described  under  the  name  jB.  laevis  by  Bleeker', 
and  by  MuUer  and  Henle.* 

TRTOON  PASTINACOmBS  Btoekor. 

One  small  specimen  from  Batavia,  length,  190  mm.;  tail,  120  mm. 
Sleeker^  under  this  name  and  assigned  to  the  synonymy  of  7. 
vamaJc  by  Day.*  It  is  a  very  differently  appearing  fish  from  the 
one  figured  by  Day.  It  is  possible  that  this  species  as  well  as  7. 
uamacoides  should  be  placed  in  the  synonymy  of  T.  uamak,  but  as 
we  are  unable  to  satisfy  ourselves  on  this  point,  it  seems  better  to 
retain  the  names  proposed  by  Sleeker. 

TRTOON  UARNACOmss  Bleeker. 

One  specimen.  Length,  590  mm.;  tail,  450  mm.  Batavia.  It 
was  originally  described  by  Bleeker^  but  Day'  placed  it  in  the 
synonymy  of  T,  uamak. 

MTUOBATIS  mSTTHOFn  (Bloch  and  Sdmeidtf). 

Two  specimens  from  Batavia.  Male:  Length,  840  mm.;  length 
of  disk,  250  nun.;  width,  410  mm.;  tail,  630  nun.  Female:  Length, 
550  nun.;  length  of  disk,  160  nun.;  width,  260  nun.  (about);  tail, 

1  See  Bleeker,  Pkigioetoinen,  p.  39,  and  Day,  Fish.  India,  p.  714,  pL  185,  fig.  1. 

*  FiBli.  India,  p.  730,  pi.  192,  flg.  1.  ' 
I  Plagiostomen,  p.  58. 

*  Idem,  p.  111. 

*  Idem,  p.  75. 

*  FiBh.  India,  p.  737,  pi.  196,  fig.  1. 
'  Plagiostonien,  p.  72. 

*  Ftab.  India,  p.  737,  pL  IM,  flg.  1. 
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400  mm.    The  tail  in  the  smaller  of  these  specimens  is  rather  longer 
than  described  by  Sleeker,^  but  this  character  is  quite  yariable. 

imiOBATIS  MILVnSt  MflllOT  tad  Hfloto. 

One  male  specimen  from  Batayia.  Length,  1,540  mm.;  length 
of  disk,  320  mm.;  width  about  550  mm.;  tail,  1,260  mm. 

SLOPS  MACHKATA  (Vonkll). 

Seven  specimens  from  Batavia,  250  to  370  mm.  long,  seem  to  rep- 
resent this  species,  although  they  do  not  exactly  agree  with  the 
description  given  by  Regan.' 

We  have  examined  35  specimens  of  the  genus  Elops,  as  follows: 
Java,  7;  Ashantee,West  Africa,  3;  west  coast  America,  5;  Australia, 
3;  east  coast  America,  6;  Philippine  Islands,  5;  Hawaii,  5;  Hong- 
kong, China,  1. 

This  series  is  entirely  too  limited  to  allow  us  to  decide  between  the 
more  closely  allied  forms  described  by  Regan,  but  the  indication  is 
that  our  specimens  will  not  entirely  bear  out  his  conclusions.  We 
hope  to  be  able  at  some  time  to  get  a  sufficient  series  from  one  locality 
to  give  a  clue  to  the  amount  of  individual  variation  to  expect. 

Our  specimens  seem  to  indicate  separate  groups  as  follows:  (1) 
East  America,  (2)  West  America,  (3)  West  Africa,  (4)  Australia  and 
part  of  Philippine  specimens,  (5)  other  Pacific  and  Indian  Ocean 
specimens. 

We  have  made  counts  of  vertebr»  as  follows:  East  coast  America, 
skeleton,  75^;  Java,  radiograph,  65^;  Ashantee,West  Africa,  radio- 
graph, 69^;  west  coast  America,  radiograph,  79^;  Philippine  Islands, 
radiograph,  65};  Hawaii,  radiograph,  68^;  Hongkong,  China,  radio- 
graph, 65}. 

The  species  represented  by  our  specimens  from  Java  was  described 
by  Bleeker  under  the  name  Ehps  aaurus.^ 

MSOALOPS  CTFlUNOmBS  (BiMflimeC). 

Nine  specimens,  220  to  285  mm.  long.    Batavia. 

We  have  examined  specimens  from  Australia,  Samoa,  and  the 
Philippine  Islands.  There  is  a  possibility  that  the  Samoan  speci- 
mens may  be  separable  on  slight  grounds  from  the  others. 

We  can  see  no  reason  for  separating  this  East  Indian  species  gener- 
ically  from  the  American  tarpon.  Jordan  and  Evermann  give  the 
backward  insertion  of  the  dorsal  as  the  distinguishing  character,  but 
this  seems  to  us  to  be  of  very  little  value.  In  our  specimen  of  M. 
cyprinoides  the  dorsal  is  situated  over  the  first  one-third  of  the  ven- 
trals,  while  in  ailanticus  it  is  over  the  center  or  last  one-third  of  these 
fins. 

t  Bleeker,  Plagioetomen,  p.  85,  and  Day,  Fish.  India,  p.  742. 
*  Idem,  p.  87. 

I  Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol.  3, 1909,  pp.  87-^. 
«  Atlas  Ichth.,  vol.  6,  p.  81,  pL  268,  fig.  8. 
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In  some  respects  these  specimens  seem  to  represent  the  form 
described  by  Sleeker  as  Megalops  Jcundinga,  but  the  differences  are 
so  slight  that  no  certain  decision  can  be  reached  without  much  more 
material  for  comparison. 

CHIROCBNTRnS  DORAB  (Fbrtkll). 

Five  specimens,  170  to  330  mm.  long.    Batavia. 

None  of  these  specimens  seem  to  represent  the  species  described 
by  Bleeker^  as  0.  Jiypsdosoma  and  we  can  see  no  valid  differences 
between  these  specimens  and  others  in  the  United  States  National 
Museum,  which  are  labeled  C.  dorah. 

CHAirOS  CHANGS*  (FVuikU}. 

Five  specimens,  220  to  310  mm.  long.     Batavia. 
We  have  examined  specimens  from  Mazatlan,  Hawaii,  Samoa,  and 
the  Philippines  and  see  no  valid  differences. 

DUSSUMIBRIA  ACUTA*  (Covler  and  Valendennas). 

Two  specimens,  135  and  140  mm.  long.  Pelaboean  Ratoe.  Native 
name  given  as  ''Bu-ro-nuk." 

DUSSUMIERIA  HASSBLTH  (Bleeker).« 

Forty-six  specimens,  about  80  to  150  mm.  long.    Batavia. 

« 

AMBLTOASTBR  LBIGOASTBR*  (Covler  and  Valcndwmaa). 

Four  specimens,  140  to  150  mm.  long,  from  Batavia  represent  the 
species  figured  as  Olupea  (Amhlygaster)  leiogaster  by  Bledser. 

ALOSA  KANAOURTA*  (Bleaker). 

Plates  7a-75. 

Eighteen  specimens,  140  to  170  mm.  long.    Batavia. 

This  species  does  not  agree  very  closely  with  any  of  the  established 
genera  of  Qupeidsa  and  may  ultimately  stand  as  the  type  of  a  new 
genus;  but,  as  we  are  not  now  prepare(l  to  enter  into  a  much-needed 
revision  of  the  Herring  genera,  we  follow  Bleeker  in  assigning  it  to 
Alosa,  to  which  it  is  icpparendy  most  closely  allied. 

The  figures  of  the  scales  of  various  Clupeoid  genera,  plates  73-75, 
exhibit  interesting  differences  in  structure. 

HARBNOULA  OIBBOSA  (Bleeker). 

Nineteen  specimens,  110  to  140  nun.  long.    Batavia. 

These  fishes  seem  to  fit  about  equally  well  the  descriptions  and 
figures  of  Clupea  (Harengvla)  giVbosa,  atricatida,  and  moluccensis  in 
Bleeker.'    The  name  gihhosa  seems  to  be  the  oldest. 

We  follow  Bleeker  in  assigning  these  specimens  to  the  genus  or 
subgenus   Harengula.    Harengula  and  SardineUa  were  apparently 

1  Bleeker,  Atlas,  Ichth.,  toL  6^  p.  02,  pi.  271,  fl&  8. 

*  Idem,  TOl.  6,  p.  81,  pi.  272,  fig.  4. 
I  Idem,  vol.  6,  p.  94,  pL  271,  fig.  1. 

*  Idem,  vol.  6,  p.  95,  pL  271,  fig.  2. 
■  Idem,  VOL  6,  p.  102,  pi.  272,  flg.6. 

*  Idem,  VOL  6,  p.  114,  pi.  286,  flg.5. 
f  Idem*  vol.  6,  pp.  100-7. 
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both  founded  on  fishes  of  the  same  genus  unless  SardineUa  was  founded 
on  the  young  of  Clupea,  but  the  type  of  the  former  is  easier  to  deter- 
mine^ 

In  this  group  Sleeker  has  recognized  a  great  niunber  of  species 
which  we  are  utterly  unable  to  separate  with  the  material  at  hand. 
Many  of  our  specimens  seem  to  show  intermediate  characters  and  it 
would  be  only  by  an  examination  of  a  much  longer  series  that  they 
could  be  separated. 

HARBNOULA  PERFORATA  (Ctntor). 

Plate  75,  fig.  1. 

Twenty-one  specimens,  100  to  140  mm.  long.  Batavia.  These 
specimens  evidently  represent  the  species  described  by  Cantor  as 
Clupeonia  perforata^  but  our  specimens  seem  to  fit  about  equally  well 
Bleeker's  descriptions  of  several  forms  which  he  puts  in  several 
genera. 

HARXnOULA  AROTROTiBlfIA  (Bto^er). 

Two  small  specimens  from  Batavia,  71  and  85  mm.  long,  appar- 
ently represent  the  form  described  by  Bleeker  as  Clupea  (Harengula) 
argyrotaenia}  It  may  also  be  the  same  fish  as  the  one  described  under 
the  name  Clupea  diapilonotus.* 

HJSHA  nVDICA  (Swalmon). 

Plate  76,  fig.  3. 

Fifteen  specimens  from  Batavia,  90  to  170  fhm.  long,  seem  to  agree 
fairly  well  with  the  description  and  figure  of  this  species  as  given  by 
Bleeker.' 

One  additional  specimen  from  Pelaboean  Ratoe,  in  very  bad  shape^ 
seems  to  be  this  species.  Native  name  of  this  specimen  given  as 
"Bu-ro-nuk." 

mSHA  SLONOATA  (Bemutt). 

One  small  specimen  from  Batavia,  90  mm.  long,  in  bad  shape,  is 
doubtfully  referred  to  this  species  on  the  basis  of  the  descriptions  and 
figures  in  Bleeker.^ 

OFISTHOPTXRUS  TARTOOR  (Cuvlw  and  VatendeniiM). 

One  specimen  from  Pelaboean  Ratoe,  Wynkoop  Bay,  140  mm. 
long.    Native  name  given  as  ' '  Dow-in-a-wi." 

In  the  discussion  of  the  species  Bleeker '  expresses  doubt  as  to 
whether  it  is  the  same  as  the  tartoore  of  Russell  and  suggests  the  name 
0.  vdlendennesi  if  it  is  different.  We  are  inclined  to  agree  with  this 
conclusion,  but  have  not  sufi^cient  material  to  prove  the  case. 

1  Atlas  IchtlL,  ToL  6,  pL  264,  fig.  5.  *  Idem,  roh  6,  pp^  119-20. 

•  Idem.  ToL  6,  p.  Ill,  pi.  261,  fig.  a.  •  Idem,  toL  6,  p.  123,  pL  268,  flg.  5. 

I  Idem,  Tol.  6,  p.  118,  pL  2B0,  flg.  4. 
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AHODOinX)6TOBCA  CHACURBAi  CTTimlUMi  Hiir Imiwii) 

Eight  specimens,  1 10  to  150  mm.  long.  Batayia.  One  specimen  in 
the  United  States  National  Musemn,  No.  56031,  from  Mindanao, 
Philippine  Islands,  seems  to  represent  the  varietT'  sdangkatf  but  all 
the  others  examined  by  us  are  typical  chacwmda,. 


ANCHOVIA  nVDICA  (vn  HmmU).* 

Twenty-nine  specimens,  60  to  120  mm.  long.    Batayia. 

ANCHOVIA  COBCMERSOlin  (LK<pM«). 

Sixty-one  specimens,  70  to  120  mm.  long.  Batavia.  Stdlepharus 
eommeraonii  or  S,  tri,  Bleeker.'  Being  miaUe  to  distinguish  bet^yeen 
the  two,  we  use  the  older  name. 

BlfORAUUS  POORAWAH  (RoHeU). 

Seven  specimens,  100  to  170  mm.  long.    Batavia. 
This  is  the  species  figured  under  this  name  by  Bleeker.^    Day 
called  it  E,  hamiUonii. 

m 

We  have  not  seen  the  figure  of  poorawah  of  Russell,  and  the  name 
poorwc^  of  Cuvier  is  not  identifiable  except  he  identifies  it  with  the 
poorawah  of  Russell.  Blocker  says  that  his  fish  is  certainly  the 
poorawaJi  of  Russell. 

We  have  not  located  the  reference  to  Thrissa  haTMUonii  Gray,  as 
the  only  anchovy  figured  by  him  in  the  first  volume  of  the  illustra- 
tions of  Indian  Zoology  under  the  name  TiamiUonii  seems  to  be  the 
type  of  the  genus  CoUia.  The  reference  given  by  Bleeker  is  to  volume 
2,  Fish  plate  5,  while  fhe  Engravlia  (CoUia)  himiUonii  is  volimie  1, 
Fish  plate  2. 

BlfORAtTUS  BirCRASICHOLOmBS  (Bleeker).» 

Two  specimens  70  and  130  mm.  long.    Batavia. 

SNORAUUS  MTSTAX«  (Bloch  and  Schneider). 

A  single  specimen,  170  nmi.  long,  was  obtained  at  Batavia. 

SAXnUDA  TUMBILT  (Btocb). 

One  very  poor  specimen  90  nmi.  long.     Batavia. 

CTPRHnrS  CARPIO  (Umueiis). 

One  small  specimen,  60  mm.  long.    Buitenzorg. 

Native  name  given  as  "Maas." 

This  species  was  figured  by  Bleeker  *  as  Carpwjlavipinnis. 

1  Bleeker,  Atlas  Ichth.,  vol.  6,  p.  143,  pi.  261,  figs.  5  and  6. 

>  Idem,  vol.  6,  p.  127,  pi.  259,  fig.  2. 

s  Idem,  vol.  6,  p.  128,  pL  250,  fig.  1,  and  pL  202,  fig.  1. 

•  Idem,  vol.  6,  p.  132,  pi.  250,  fig.  5. 

•  Idem,  Atlas  Ichth.,  yol.  6,  p.  130,  pi.  263,  fig.  4. 
•Idem,  vol.  6,  p.  132,  pi.  261,  fig.  3. 

7  Idem,  p.  155,  pi.  277,  fig.  4. 

•  Idem,  YoL  8,  p.  74,  pi.  108,  fig.  8. 
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CARASSIUS  AURATUS  (UmuBot). 

One  small  specimen,  35  mm.  long.    Buitenzorg. 

Collected  by  D.  G.  PairchUd. 

Described  by  Sleeker  under  many  subspecific  namesbut  notfigured.^ 

BAKBODBS  MACULATUS>  (vuHmmK). 

Eight  specimens,  25  to  70  mm.  long.    Buitenzorg. 

All  differ  from  the  description  in  having  two  instead  of  three  scales 
between  the  lateral  line  and  the  base  of  the  ventral  fins.  In  this  they 
agree  with  the  form  described  as  B.  goniosonui,  which  is  probably  a 
synonym  of  B.  tmlcuUUus.  The  number  of  scales  between  the  lateral 
line  and  the  ventral  fins  seems  to  be  the  only  salient  character,  and 
this  is  not  constant. 

One  larger  specimen,  110  mm.  long,  has  the  lateral  line  still  lower, 
so  that  the  lower  one  of  the  two  scales  between  it  and  the  ventral  is 
quite  small. 

The  native  name  of  all  but  the  largest  is  given  as  ''Bem-ter,"  of  the 
largest  "Erer-gees." 

BAMPALA  MACROLBPIDOTAi  (KaU  tad  vu  HmmK). 

One  specimen,  150  mm.  long.    Buitenzorg. 
The  native  name  is  given  as  ''Ham-pal." 

CAPOBTA  LBIACAirrmrS«  (Bto^er). 

One  small  specimen,  25  mm.  long.    Buitenzorg. 
The  native  name  is  given  as  ^'Susik-melik." 

UEPIDOCXPHALICHTHTS  HASSELTH*  (Cofler  tad  Vttonctomiet). 

Four  Specimens,  40  to  50  mm.  long.    Buitenzorg. 

Also  one  specimen  collected  by  D.  O.  Fairchild  at  Buitenzorg. 

HSICACHXaUS  FA8CUTUS«*  (Kohl  tad  vin  HmmII). 

Four  specimens,  55  to  65  mm.  long.    Buitenzorg. 

BBZAHBMATICHTHTS  SUNDAICUS'  (Cmter  and  VatandtniMi). 

Seven  specimens,  110  to  200  mm.  long.  Batavia  (4)  and  Pelaboean 
Ratoe  (3). 

Show  no  trace  of  the  whitish  cross  stripes  shown  in  the  figure,  but 
otherwise  seem  to  correspond  quite  closely  with  figure  and  descrip- 
tion. The  specimens  from  Pelaboean  Ratoe  show  some  difference  in 
the  armature  and  shape  of  the  head. 

Native  name,  Pelaboean  Ratoe,  ''Ka-du-kang." 

HBTUMA  THALASSDfA*  (R«99«n). 

Three  specimens  about  300  mm.  long.    Batavia. 

I  Atlas  Ichth.,  VOL  8,  p.  7S. 

*  Xdam,  Tol.  8,  p.  104,  pi.  134,  flg.  1;  pL  141,  flg.  1;  pi.  144,  flg.  0. 
>  Idem,  vol.  8,  p.  113,  pi.  139,  flg.  2. 

4  Idem,  ToI.  8,  p.  100,  pi.  187,  flg.  1. 

•  Id«m,  ToL  8,  p.  18,  pL  108,  flg.  3. 

•  Idem,  vol.  8,  p.  7,  pi.  108,  flg.  7. 
'  Idem,  vol.  3,  p.  96,  pi.  62. 

*  Idem,  Tol.  2,  p.  28,  pL  61. 

20441*— Ptoc.N.M.T0L42— 12 88 
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PSBUDABIUS  ARIUSi  (Hnnltton-BucliaiiiB). 

Ten  specimens^  60  to  180  mm.  long.    Batavia  (2)  and  Pelaboean 
Ratoe  (8). 

HKMTBAGRUS  NEMURUS*  (Kohl  and  van  HiMott). 

One  partly  dried  specimen  about  250  mm.  long  and  one  specimen 
110  mm.  long.    Larger  one  from  Dakok,  smaller  from  Buitenzor;^. 

HSBOBAORUS  PLAinCBPS*  (?)  (KaU  tad  vn  BuMlt}. 

One  specimen,  260  mm.  long.    Buitenzorg. 

One  mutilated  specimen  220  mm.  long  taken  from  the  stomach  of  a 
snake  (identified  by  Thomas  Barbour  as  Honudopsis  huccata). 

HRMTBAQRUS,*  ^edas. 

One  small  specimeui  50  mm.  long.    Buitenzorg  (t). 

OLYPTOTHORAZ  PLATTPOOON*  (Kohl  and  van  Haaaett). 

Six  specimens,  70  to  100  mm.  long.    Buitenzorg. 
Native  name  "Gae-kel." 

CALUCHROUS  BIMACULATUS«  (Blocb). 

One  specimen,  165  mm.  long.    Batavia. 

CLARIAS  TBTSMAimiv  (Bleaker). 

One  specimen,  about  50  mm.  long.    Buitenzorg. 
Four  specimens,  each  about  20  mm.  long,  have  been  provisionally 
identified  as  the  young  of  this  species. 
Native  name  given  as  "Lee-le." 

CLARIAS  BATRACHUS*  (Blodi). 

Two  specimens,  140  and  180  mm.  long.    Buitenzorg. 
One  fairly  large  head  seems  to  be  referable  to  this  species.     Native 
name,  ''Lee-le.'' 

CLARIAS,  apedea. 

Ten  young  specimens,  each  about  20  mm.  long.    Buitenzorg. 
Too  small  for  specific  identification  at  present.    Native  name, 
"Lee-le." 

MONOPTBRUS  JAVAinSNSIS*  (Lac«pdde). 

Twenty-five  specimens,  50  to  450  mm.  long.  Buitenzorg,  10; 
Depok,  3;  Tjibodas,  Mount  Oedei,  4,500  feet.,  1;  ?  11.  Native 
name,  "B'lut." 

Also  one  specimen  collected  by  D.  G.  Fairchild  at  Buitenzoig. 


t  Bleeker,  Atlas  I^th.,  vol.  2,  p.  36,  pi.  40. 

sidem,  vol.  2,  p.  65,  pi.  60. 

*  Idem,  vol.  2,  p.  £6,  pL  71. 

'Idem,  vol.  2,  p.  54. 

•Idem,  vol.  2,  p.  63,  pi.  83,  fl^.  2. 


*  Idem,  vol.  2,  p.  84,  pi.  87,  flg.  8. 
V  Idem,  VOL  2,  p.  104,  pi.  00,  flg.  1. 
>  Idem,  vol.  2,  p.  108.  pi.  08,  flg.  2. 

•  Idem,  VOL  4,  p.  U8»  pL  101,  flg.  1. 
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ANOXJILL4  MAUSmANAi  (B«aaMI). 

One  very  large  specimen,  head  and  skin  about  6  feet  long.  Bnit- 
enzorg. 

ANODILLA  8IDAT*  (Bl6«ker). 

Two  small  specimens  about  130  and  160  mm.  long.  Pelaboean 
Ratoe.    Native  name, ' '  Or-ling. ' ' 

MUSJSIIXSQX  TALABON«  (Cvfto). 

One  specimen,  about  500  mm.  long.    Batavia. 

OTMKOTHORAZ  PICTUS«  (Ahl). 

One  large  specimen  (head  and  skin)  about  1  meter  long.    Batavia. 

PANCHAZ  PANCHAX*  (Hunlttsa-Biicliuiiii). 

Twenty-two  specimens,  30  to  50  mm.  long.    Buitenzorg. 

Five  small  specimens  about  20  mm.  long  have  been  doubtfully 
referred  to  this  species,  although  showing  some  differences  in  pro- 
portions and  color  which  may  be  due  to  age.  Native  name,  '^Susik- 
melik." 

PASEZOCCBTUS  BCBHTO*  (Cvvtor  and  ValenetomiM). 

One  specimen,  80  mm.  long.    Batavia. 

CTPSILURnS  OPISTHOPUS'  (Btoeker). 

Two  specimens,  180  to  190  mm.  long.    Batavia. 

ZSHARCHOPTBRUS  DISPAR*  (Cttiltr  and  ValtndannM). 

One  poor  specimen,  about  140  mm.  long,  with  most  of  snout 
broken  off.    Batavia. 

ZSHARCHOPTBRUS  BUffOIlIS  *  (Cuvlor  and  ValtndannM). 

Two  good  specimens,  160  and  180  mm.  long.    Batavia. 
Apparently  male  and  female. 

DBRMOOBHTS  PUSUXUSm  tan  BaMdt 

Sixty-two  specimens,  30  to  50  mm.  long,  of  this  small  fiuviatile] 
form.    Buitenzorg. 

The  description  is  not  sufficiently  clear  for  us  to  separateTthia 
species  from  D.  sumairan/us  in  the  absence  of  specimens  of  the  latter/ 
The  main  differences  appear  to  be  variations  in  depth  and  in  length' 

t  Bleaker  ( Mwntm  maaUata),  Atlaa  Idith.,  toI.  4,  p.  0»  pi.  146,  fig.  S.    OOnther  iAngwOla  mawm&m)J 
Oat.  Fiah.  Brit.  Mas.,  yol.  8,  p.  25. 

•  Blaakff ,  Atlaa  Icbth.,  toL  4,  p.  10,  pi.  147,  flg.  8. 

•  Idem,  vul.  4,  p.  32,  pi.  162,  flg.  3. 

•  Idem,  vol.  4,  p.  87,  pi.  170,  figi.  ft-4;  pi.  173,  flg.  8;  pi.  178,  flg.  1;  pi.  180,  flg.  8. 

•  Idem,  Tol.  3,  p.  141,  pi.  144,  fig.  8.  * 
•Idem,  vol.  0,  p.  77,  pi.  361,  flg.  0. 

•  Idem,  Tol.  0,  p.  70,  pi.  848,  flg.  3. 

•  Idem,  vol.  0,  p.  83,  pi.  353,  fig.  4. 

•  Idem,  vol.  0,  p.  03,  pi.  354,  flg.  8.   * 

>•  Idem,  vol.  0,  p.  04-00,  pi.  368,  fig.  1-3. 
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of  head.    Bleeker  measured  68  specimens  of  2>.  pusiUua  and  2  of  Z>. 

sumatranus.     The  remarkable  development  of  the  anal  region    is 

here  shown  in  figs.  1  and  2. 

Native    name,    "Ju-ju- 

long." 

BBLONB      STRONGTLinRA  i 


Four  specimens,  each 
about  350  mm.  long. 
Batavia. 

BELOIVB  AinVULATA*  Cnvier   and 
Vateodennet. 


Figs.  1-2.— Anal  fin  of  male  Dbbmoqents  pusillvs. 
1,  View  of  bight  side;  2,  ventbal  view. 


One  specimen,  about  350 
mm.  long.    Batavia. 
The  name  gigantea  Temminck  and  Schlegel  for  this  species  seems  to 
be  about  four  years  later  than  annulMua. 

SPUYILBNA  J]SLLO>  Cvvter  and  Vatondemiea. 

Seven  specimens,  140  to  270  mm.  long.    Batavia. 

SPHYRANA  OBTUSATA4  Covler  and  ValendamiM. 

Two  small  specimens,  about  120  mm.  long.    Batavia. 

ATHERINA  FORSKAUI*  RflppelL 

One  specimen,  75  mm.  long.    Batavia. 

ATHERINA  PUOPBCIM AUS  •  Covler  and  Valendennea. 

One  small  specimen,  70  mm.  long.    Batavia. 

The  small  amount  of  material  of  this  very  difficult  group  renders 
the  identification  very  uncertain. 

MUGIL  DUSSUMnERX*  Covler  and  Valendennea. 

One  specimen,  140  mm.  long.    Batavia. 

MUOIL  PLANICBPS*  Covler  and  Valendennea. 

One  specimen,  220  mm.  long.    Batavia. 

AOONOSTOMUS*  BRTAIVTX  Bean  and  Weed,  new  epedea. 

Two  specimens,  51  nmi.  long.    Pelaboean  Ratoe,  Wynkoop's  Bay, 
October,  1909. 


1  Bleeker  {Mfutaembdut  flfron^lorut),  AUas  lohth.,  vol.  6,  p.  45,  pi.  257,  fig.  2. 
t  Idem,  Yd.  6,  p.  48,  pi.  258,  fig.  3. 

s  Bleeker  (Verh.  Bat.  Gen.,  vd.  22, 1849,  p.  56,  of  B^drage  tot  de  kennis  der  Perooiden  van  den. 
Halaljo-Hdnksohen  Aichlpd  met  besdu^lyingen  van  22  nieuwe  soorten)  and  Day  (Fish.  India,  p.  3^). 
« Bleeker  (Verh.  Bat.  Oen.,  1849,  p.  56)  and  Day  (FlBh.  India,  p.  343,  pi.  71,  fig.  5). 

•  Day,  Fish.  India,  p.  345,  pi.  71,  fig.  4. 

•  Idem,  p.  345. 

'  Idem,  p.  352,  pi.  74,  fig.  4. 
a  Idem,  p.  350. 

•  Referred  with  some  doubt  to  this  genus  to  which  it  seems  most  dosdy  allied. 
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We  are  informed  tiiat  there  are  many  small  mountain  atreams  flow- 
ing into  the  bay  and  it  is  probable  that  these  £sh  were  taken  from  one 
of  these. 

Head,  3i;  depth,  4;  snout,  5i;  eye,  3f ;  D.  V-I,  8;  A.  HI,  8;  scalee 
26-29  in  horizontal  series,  the  specimena  being  in  such  condition  that 
it  is  practically  impossible  to  make  an  accurate  count.  Teeth  in  a 
villifonu  patch  in  each  jaw,  the  outer  row  considerably  enlarged. 
The  teeth  in  the  hmer  rows  are  so  small  that  they  can  not  be  detected 
by  the  use  of  a  dissecting  needle  but  are  plainly  visible  under  the 
microscope.  Looking  directly  down  on  their  ends  they  look  like 
minute  papiUee.  Fapillffi  of  similar  appearance  are  visible  in  all  parts 
of  the  roof  of  the  mouth  of  the  cotype,  being  especially  crowded  on  the 
head  of  the  vomer.  The  teeth  of  the  outer  row  are  strong,  conical, 
abruptly  recurved  and,  perhaps,  slightly  flattened  at  the  tip.  In 
AgoTiostomua  monftcoJn  the  teeth  in  the  jaws  are  all  recurved,  with 


the  tip  flattened,  spoon-shaped,  bicuspid  or  tricuspid.  A  careful 
inspection  will  show  all  types  in  the  same  jaw. 

Mouth  very  small,  oblique,  the  lower  jaw  strongly  projecting.  The 
maxillary  does  not  reach  front  of  eye. 

Caudal  rounded;  soft  dorsal  opposite  anal  and  similar  to  it  but 
with  slightly  shorter  base. 

Scales  ctenoid,  a  single  row  of  teeth  on  the  edge  of  each.  In 
AgonoatomiM  mordicola  there  are  from  three  to  six  rowB  of  fine  teeth 
on  the  outer  edge  of  each  scale.  An  unidentified  specimen  of  Jolurua 
has  the  entire  exposed  surface  of  the  scale  closely  covered  with  fairly 
strong  teeth. 

TTiis  species  differs  from  all  other  species  of  AgoTWatomus  of  which 
we  can  find  any  description  in  the  smaU  number  of  scales.  The 
mouth,  also,  is  smaller  and  directed  more  upward  than  in  others. 
The  teeth  are  apparently  larger  than  A.  jrumticdla. 
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Color  in  alcohol  uniform  pale  brownish. 
The  dorsal  ^ns  were  apparently  black  in  life. 
Type-Specimen.— Cht.  No.  72682,  U.S.N.M. 

RACHTCSRTRON  CANADUS  (LiniUBiu). 

One  Bpecimeni  170  mm.  long.    Batavia. 

DRBPAHB  PUnCTATAi  (UmuMU). 

Two  specimens,  90  and  160  mm.  long.    Batavia. 

The  smaller  specimen  has  four  free  spines  before  the  dorsaL  These 
are  apparently  articulated  directly  to  the  supraoccipital  crest.  Tracses 
of  them  can  be  seen  in  the  laigest  specimen. 

FLATAZ  TBERA*  (fOnkU). 

Three  specimens,  180  to  200  mm.  long.  In  very  poor  color. 
Batavia. 

MBOALASPIS  ROTTLBRI*  (Bloch). 

Thirty-six  specimens,  100  to  150  mm.  long.  Batavia,  26 ;  Pelaboean 
Ratoe,  10. 

Described  as  Scorriber  rottUri  by  Bloch,  which  some  authors  have 
identified  with  the  Scomber  cordyla  of  Linnssus.  We  are  unable  to 
decide  in  regard  to  the  latter  name,  so  use  that  of  Bloch.  The  pres- 
ence of  finlets  and  the  increased  caudal  armature  seem  to  us  8uffi<aent 
grounds  for  generic  separation. 

CARAlfX  FORSTBRI  Cuvier  and  Vatoncteimet. 

Three  specimens,  230  mm.,  235  mm.,  290  mm.    Batavia. 

We  have  examined  all  the  specimens  of  this  and  related  species  in 
the  United  States  National  Museum  and  have  reached  the  following 
conclusions : 

Caranx  lotus  Agassiz  is  a  very  different  species,  with  more  soft  rays 
in  dorsal  and  anal,  with  long  snout,  fewer  scutes,  and  the  curved  and 
straight  parts  of  the  lateral  line  about  equal  in  extent. 

Caranx  dacaia  is  probably  this  species,  also  C.  mxirginatus  and  the 
type  of  C.  rJiabdotua.  The  cotype  of  C.  rJioMotue  is  quite  different 
from  the  type  in  many  characters  and  is  probably  a  different  species. 
Both  are  very  young.  Specimens  from  Hawaii  were  first  identified 
as  C.  lotus  and  later  published  as  C.  forsteri.  They  are  apparently 
all  C.  msUimpygus. 

Caranx  porapietes  Richardson  is  probably  C.  forsteri,  as  also  C.  her- 
herti  of  Bennett. 

Caranx  melompygus  of  Day  (Fishes  of  India)  is  apparently  a  mix- 
ture of  C  forsteri  and  C.  mdampygus.    He  probably  had  both  species 

1  Sleeker  {Barpoeltitnu  ptmeuout).  Atlas  Ichth.,  voL  9,  p.  10,  pi.  365,  fig.  4. 

s  Idem,  vol.  0,  p.  73,  pL  370,  fig.  2,  and  pL  382,  fig.  1. 

*  The  spedmeoB  of  Caraogldn  and  Soombrldn  In  ibis  oolleotton  were  examined  by  Mr.  1.  T.  Nkdiob 
of  tbe  American  Huaeum,  New  York.  Our  IdentlfloatlaQS  agree  with  thoae  of  Mr.  Nlohols  except  In  ■ 
very  few  oases  where  a  more  complete  series  for  comparison  has  shown  some  obvtoos  differences. 
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at  hand  and  confused  them;  a  thing  quite  easy  to  do  unless  the  length 
of  the  snout  and  maxillary,  nimiber  of  rays  in  dorsal  and  anal,  and 
number  of  scutes  are  noted.  The  shape  of  the  curved  part  of  the 
lateral  line  is  also  different  in  the  two. 

CARANX  DJBDABA  (fonkil). 

Twenty-seyen  specimens,  90  to  180  mm.  long.    Batavia. 

One  specimen  is  aberrant  in  head  and  depth,  but  the  others  appear 
to  form  a  very  natural  group. 

This  is  possibly  different  from  the  Caranx  djeddaba  of  Rilppell,^ 
which  has  a  larger  fin  count  in  dorsal  and  anal.  It  is  the  Caranx 
djeddaba  of  Day  and  the  Sdar  Icvhlii  of  Bleeker.' 

The  CaraTix  vari  of  Cuvier  and  Valenciennes  may  be  the  same  as  the 
C.  djeddaba  of  RtLppell. 

CARANX  KALLA  Cuvitr  and  Vatendeiiiiat. 

One  specimen,  95  mm.  long.    Batavia. 

This  specimen  is  very  young  and  lacks  the  falcate  pectoral  which 
appears  in  young  of  other  species  at  similar  sizes.  It  seems  to  be, 
however,  the  Caranx  JcaUa  of  Cuvier  and  Valenciennes  and  the  Caranx 
hrevia  of  Bleeker  and  of  GQnther.  The  Caranx  caUa  of  Gdnther  may  be 
a  different  species  with  a  shorter  head. 

CAKANX  LSPTOLBPIS  (Ctt?ier  and  VitenctemiM). 

One  specimen,  130  mm.  long.    Batavia. 

This  fish  was  identified  by  Nichols  as  C  gecrgiarms,  but  an  exami- 
nation of  specimens  of  georgvarms  from  Australia,  the  type-locality, 
shows  that  the  latter  are  a  different  species  with  longer  head,  greater 
depth,  smaller  eye,  longer  snout,  fewer  gill-rakers,  and  fewer  scutes. 
Also  the  scutes  on  the  Australian  specimens  are  much  laiger. 

This  specimen  agrees  well  with  the  description  of  C.  Uptdlepis,  the 
type  of  which  came  originally  from  Java,  except  that  the  snout  is  a 
little  shorter  thah  there  recorded.  This  discrepancy  may  be  partly 
due  to  differences  in  method  of  measurement.  If  the  snout  of  our 
specimen  is  measured  from  the  front  edge  of  the  iris  it  is  equal  in 
length  to  the  diameter  of  the  iris. 

CARAMX  QUE  (Cuvier  and  VatandeiuiM). 

One  specimen,  130  mm.  long.    Batavia. 

Our  specimen  differs  somewhat  from  a  PhiUppine  specimen  also 
identified  as  C.  ire  in  head  and  depth,  but  we  lack  material  to  settle 
the  matter.    Either  specimen  fits  the  descriptions  fairly  well. 

CARAUX  ATROFUS  (Sloch  and  Sdmdder). 

Two  specimens,  each  75  mm.  long.    Batavia. 
The  head  is  considerably  longer  and  the  ventral  fins  much  shorter 
than  in  current  descriptions.    In  some  respects  these  fish  seem  to  be 

iAtla8Fi8che,p.07.  «  MiJnwIiichtlgen  Fiache,  p.  54. 
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closer  to  Gtlnther's  description  of  Oaranx  talamparoides  Bleaker.     The 
latter  is,  howeyer,  probably  more  slender. 

CARANZ  MALABARICUS  (Bloch  aad  Sdmdder). 

Two  specimens,  165  mm.  and  270  mm.  long.    Batavia. 
In  spite  of  some  discrepancies  these  specimens  seem  to  conform 
fairly  well  to  the  published  descriptions. 

CARAHZ  OBLONOUS  (?)  (Cuvler  and  ValendemiM). 

One  specimen,  175  mm.  long.    Batavia. 

Our  fish  seems  to  fit  the  descriptions  of  this  species  fairly  'well 
except  that  the  first  anal  ray  is  about  as  long  as  the  first  dorsal  ray. 

A  specimen  from  New  Ouinea  labeled  0.  obUmgus  is  not  this  species 
and  we  haye  not  yet  been  able  to  identify  it. 

CARAUX  ARBCATUS  (ViM«kal). 

Two  specimens,  110  and  150  mm.  long.     Batavia. 

This  species  is  quite  distinct  from  GUvla  dorsalis  Gill,  with  which 
Mr.  Nichols  compares  it. 

Specimens  from  the  Philippines  labeled  0.  armatus  seem  to  be  the 
same  species  as  those  identified  as  C,  catropus  by  Mr.  Nichols  and  our- 
selves. 

CARAUX  MALAM  (Blocker). 

Two  specimens,  170  and  180  mm.  long.    Batavia. 
These  specimens  are  the  Cararvx  nigripinnis  of  Day,  which  seems 
to  be  certainly  a  synonym  of  Sdar  malam  of  Blocker. 

ALBCnS  INDICnS  (Bloch). 

Two  specimens,  each  about  150  mm.  long. 

The  genus  Alectis,  proposed  by  Rafinesque  as  a  substitute  for 
QaUus  Lac6pdde,  was  probably  based  on  this  species.  Lac6pMe's 
description  of  GaUus  vireacens  could  apply  either  to  this  species  or  to 
cUiaris,  but  Cuvier  and  Valenciennes  say  that  he  had  seen  only 
specimens  from  the  Indian  Ocean,  where  this  species' is  quite  common 
and  cUiaris  is  rather  rare. 

Cuvier  and  Valenciennes  describe  this  species  imder  five  names: 
Scyris  indicuSf^  Scyria  aiexandrinus,^  ChMcJUhya  major,*  OaUicIUhys 
chevala,*  and  OaMcktkys  mgyptiacus^  OUiaris  was  described  by  these 
authors  imder  three  names:  Blepharis  indicus,^  Blepharis  svJUjt,^ 
and  Blepharis  major.* 

The  description  of  Scyris  indicus  fits  our  fish  with  sufficient  exact* 
ness  and  the  type  of  that  fish  came  from  Java. 

If  we  are  correct  in  our  translation,  the  very  brief  description  of 
Zeus  gaUus  given  by  Linnffius  refers  not  to  the  present  species  but  to 
the  cUiaris  of  Bloch. 

1  Hist,  des  Poissons,  yol.  9,  p.  145.  *  Idem,  vol.  9,  p.  176. 

*  Idem,  vol.  9,  p.  152.  •  Idem,  vol.  9,  p.  154. 

s  Idem,  Tol.  9,  p.  168.  '  Idem,  vol.  9,  p.  161. 

« Idem,  VOL  9,  p.  176.  •  Idem,  vol.  9,  p.  163. 
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rACTARIUS  LACTARTOS  (Bloch  and  Schneider). 

Thirteen  specimens,  80  to  160  mm.  long.  Batavia,  11;  Belaboean 
Ratoe,  2. 

SCOMBEROIDBS  TOL  (Cuvier  and  Valendennet). 

Twenty-one  specimens,  100  to  200  mm.  long.    Batavia. 

These  fish  are  the  same  species  as  the  one  figured  under  the  name 
moadetta  by  Day. 

They  are  quite  different  from  the  Hawaiian  specimens  described 
as  sandirpetri  which  have  the  scales  lanceolate  instead  of  linear  as  in 
the  Javan  specimens. 

The  Hawaiian  specimens  are  undoubtedly  properly  identified  with 
the  8.  sancH-peiri  of  Cuvier  and  Valenciennes. 

SCOMBXROmSS  LYSAN  (Fordc&l). 

Ten  specimens,  120  to  190  mm.  long.    Batavia. 

These  specimens  are  easily  separable  at  a  glance  from  the  two 
more  slender  forms,  S,  tol  and  S.  sancti-petri. 

The  fishes  belonging  to  the  genera  Scomheroides  and  Oligoplites 
are  so  similar  in  form  that  on  external  characters  they  seem  to  con- 
stitute but  a  single  genus.  However,  the  American  species  have 
only  4-5  (occasionally  6)  spines  in  the  first  dorsal  (it  is  possible  that 
all  the  counts  of  6  have  been  made  by  including  the  last  procumbent 
spine),  while  those  of  Asia  and  Africa  have  6  or  7  spines  (probably  6  by 
atrophy  of  the  first).  This  character  would  not  be  worthy  of  generic 
rank  if  it  were  not  supported  by  other  anatomic  ones.  The  scales 
in  all  the  American  forms  are  linear,  while  they  are  lanceolate  in  all 
the  African  and  Asiatic  ones  except  8.  tol,  which  has  them  linear. 

The  most  important  character  is  one  that  was  first  mentioned  and 
figured  by  Ldtken  in  Spolia  Atlantica,^  the  arrangement  of  the  teeth 
in  the  roof  of  the  mouth.  In  both  there  is  practically  a  continuous 
band  of  teeth  across  the  head  of  the  vomer,  the  entire  length  of  the 
palatine  and  on  the  upper  arm  of  the  pterygoid.  In  addition  to  this 
Scomheroides  has  a  broad  patch  of  teeth  on  the  mesopterygoid.  We 
quote  Liltken's  statement  from  the  English  edition: 

For  the  subdivision  of  this  genus  it  would  be  best  to  employ  a  difference  hitherto 
unnoticed,  namely,  the  existence  or  absence  of  teeth  on  the  pterygoids  side  by  side 
wiUi  those  of  the  palatines  and  vomer,  in  accordance  with  the  following  scheme,  the 
divisions  of  which  must,  however,  only  be  estimated  as  sections  or  subgenera,  and  not 
as  true  genera. 

A.  4-5  (6)  dorsal  spines;  scales  linear;  no  teeth  on  the  pterygoids.  C.  ocddentalU, 
ulieTUf  palometa  (Oligoplites,  Gill). 

B.  7  dorsal  spines,  and  teeth  on  the  pterygoids.  1.  Scales  linear:  C.iol{C.7noadetia, 
Klz.,  perhaps  the  young  form  of  C.  tol).  2.  Scales  short  and  broad:  C.  lysan,  sancti 
Petrif  and  a  new  species  from  Singapore  which  greatly  resembles  C.  altu3  of  the  western 
coast  of  Central  America. 

I  Dansk.  Vld.  Sebk.  Skr.,  vol.  12,  1880,  pp.  413-613,  pis.  1-5,  translated  In  Ann.  Mag.  Nat.  Hist.,  aer.  6, 
▼OL  7, 1881,  pp.  1>14, 107-123. 
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There  is  a  considerable  difference  in  nxunber  and  arraogera^t  of 
gill-rakers  in  the  various  species  of  Oligoplites  and  Scomberoides,  but 
it  seems  to  have  no  generic  value. 

The  genus  Eleria  Jordan  and  Seale,  based  on  the  presence  near  the 
symphysis  of  the  mandible  of  a  pair  of  diverging  canine  teeth,  is  a 
synonym  of  Scomberoides.  These  teeth  are  matched  by  a  similar 
pair  in  the  upper  jaw  of  specimens  less  than  150  mm.  long.  Soon 
after  reaching  this  size  the  mandibular  pair  of  canines  disappear 
while  those  on  the  premaxillary  persist  until  the  fish  is  about  180 
mm.  long. 

Eleria  phUippina,  the  type-species,  is  a  synonym  of  Scomberoides 
lyaan. 

SCOMBER  KANAOURTA  (RimeU). 

Twenty-eight  specimens,  1 10  to  200  mm.  long.    Batavia. 

Identified  by  J.  T.  Nichols  as  8.  brdchysoma  and  jS^.  microlepiiotus. 
Scomber  brachysoma  Bleeker  is  an  exceedingly  rare  fish  in  Java 
(Bleeker  had  only  one  specimen)  and  differs  from  all  of  these  speci- 
mens in  much  greater  depth  and  in  the  absence  of  all  spotting  on 
the  back. 

Scomber  microlepidotus  is  apparently  the  young  of  S.  chrysozonus, 
and  this  name  is  therefore  not  tenable. 

We  have  examined  in  addition  to  these  Java  fish,  one  which  was 
identified  by  Bleeker  as  Scomber  Icanagurta,  two  identified  by  Alvin 
Seale  as  S.  loo,  and  eight  identified  by  Seale  as  S.  microlepidotus.  The 
ones  called  ho  are  much  larger  and  show  a  slightly  different  color 
pattern,  but  otherwise  we  can  see  no  other  specific  differences  in  any 
grouping  of  the  entire  lot.  We  are  entirely  unable  to  determine  the 
basis  of  Nichols's  division  of  the  specimens  he  examined. 

We  have  carefully  examined  the  paper  by  Dr.  P.  N.  Van  Kampen^^ 
and  agree  with  him  that  Scomber  Jcanagurta,^  S,  loo,  S.  microlepi- 
dotuSf  S.  molucccTisiSj  S.  chrysozonus,  and  S.  reani,  should  all  be 
included  under  the  single  name  S.  Jcanagurta,,  but  we  differ  from  him 
in  including  his  S.  neglectus  in  the  list. 

Another  specimen  (No.  66090)  labeled  Scomber  brdchysoma  (prob- 
ably identified  by  Alvin  Seale)  is  evidently  Van  Kampen's  S.  neglec- 
tus, which  we  indude  in  S.  Jcanagurta,  as  our  specimens  from  Batavia, 
Java,  show  all  the  intermediate  conditions. 

Mr.  E.  C.  Starks,  after  an  examination  of  the  skull  of  each  of  these 
species  and  of  Scomber  scombrus,  said  that  he  saw  no  reason  in  this 
case  for  generic  separation  of  the  two.  This  leaves  brachysoma  alone 
in  the  genus  RastreUiger. 

1  Bull.  Dept  Agr.  Ind.  Ntol.,  No.  8,  ZooL,  pt  2, 1907. 

s  For  bibliography  of  Seoihber  "kanagwta,  especially  reyisions,  see  P.  N.  Van  Kampen,  BtiU.  Dept  Agr. 
-Nderl.,  No.  8(Zool.,  pt.  2),  1907;  Kluialnger,  Verb.  Zool.-Bot  Qes.  WIen,  vol.  21, 1871,  p.  441;  H.  W. 
V,  Proc  Acad.  Nat  Sci.  PhUa.,  vol.  £6, 1904,  p.  757. 


ifo.  1919.  PIBHBS  FROM  JAVA-^BBAV  AND  WEED.  603 

OYMKOSARDA  AIXBTERATA  (Raflnetque). 

Four  specimens,  three  about  250  mm.  each,  one  about  300  mm. 
long.    Batavia. 

AUXIS  THAZARD  (Lw«pMe). 

One  specimen,  240  mm.  long.     Batavia. 

8COMBBROMORUS  COMMBRSOim  (LacApMe). 

Six  specimens,  170  to  230  mm.  long.     Batavia. 

SCOMBXROMORUS  OUTTATUS  (Bloch  and  Sdmelder). 

Two  specimens,  110  and  170  mm.  long  and  three  doubtful,  55,  170, 
and  180  mm.  long.    Batavia. 

So  far  as  we  can  identify  them.,  there  are  six  specimens  of  S. 
cammersanii  in  the  collection.  The  others  are  not  this  form  but 
might  with  equal  propriety  be  assigned  to  any  one  of  four  species: 
S.  hihlii,  S.  gvMatuSj  S.  lineolatus,  and  8.  interruptus,  all  of  which 
may  ultimately  be  assigned  the  same  name.  We  have,  therefore, 
used  the  oldest  name,  Scomberomorua  gvMaius. 

TRICmURUS  HAUMBLA  (ItadcU). 

Seven  specimens,  140  to  280  mm.  long.    Batavia. 

These  specimens  are  labeled  TricTviurua  haumela,  to  which  species 
they  probably  belong  if,  as  seems  rather  doubtful,  this  and  T.  japoni- 
CU8  are  really  specifically  distinct  from  T.  lepturua.  We  do  not  have 
a  sufficient  series  of  specimens  to  determine  this  point.  T.  coxi,^ 
of  which  we  have  two  specimens,  shows  some  characters  which  may 
prove  of  value. 

We  have  three  specimens,  apparently  T.  mviicus,  which  show  the 
common  characters  of  a  more  nearly  straight  lateral  line  and  of  the 
presence  of  minute  scales  indicating  the  position  of  the  reduced  ven- 
tral fins.  These  scales  are  almost  invisible  to  the  naked  eye,  but 
are  readily  apparent  under  a  lens  when  their  position  has  been  shown 
by  the  use  of  a  very  fine  dissecting  needle.  A  coarser  needle  would 
be  apt  to  destroy  them  without  giving  an  indication  of  their  presence. 
We  have  not  been  able  to  find  these  scales  in  other  specimens  exam- 
ined. 

The  species  of  Trichiurus  are  so  very  similar  in  appearance  and  the 
various  individuals  of  a  single  species  show  such  great  differences, 
especially  in  depth  of  body  and  in  relative  length  of  the  various  sec- 
tions of  the  body,  that  it  is  probable  we  must  look  for  differential 
characters  in  the  internal  anatomy  or  else  greatly  reduce  the  number 
of  nominal  species. 

Triehiurus  lepturua  is  plainly  distinguished  from  T.  mutUma  by  its 
larger  size,  lack  of  ventral  scales,  more  elongate  Gess  markedly  tri- 
angular) head  and  much  stronger  dentition.    Also,  the  lateral  line 

1  Ramsay  and  OgUby,  Proe.  Linn.  Soo.  N.  8.  Wales  (2),  vol.  2,  p.  662. 
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is  more  angled  about  opposite  the  end  of  the  pectoral.  In  7*.  mu- 
ticus  the  lateral  line  is  nearly  straight.  Trichiurua  aavala  may  be 
small  specimens  of  T.  '^haumela"  or  of  T.  muticus  and  may  ulti- 
matelj  proye  miidentifiable.  Trichiurua  nitens  Oarman^  is  possibly 
not  distinct  from  T.  lepturus. 

STROMATEUS  SINENSIS  Buphnien. 

Ten  specimens,  100  to  180  mm.  long.    Batavia. 

One  with  an  isopod  {CymolJioa  stromatei  Bleeker)  in  the  moutli. 

I^BIOGNATHUS  BINDOmsS  (?)  Bleeker. 

One  specimen,  75  mm.  long.    Batavia. 

LSIOONATHUS  BDSNTITLUS  (Bloch). 

Seven  specimens,  80  to  100  mm.  long.    Batavia. 

LBIOONATHUS  INSmiATOR  (Bloch). 

One  specimen,  75  mm.  long.    Batavia.  « 

LSIOGNATmrS  GBRREOmSS  (Bleaker). 

Eight  specimens,  85  to  110  mm.  long.    Batavia. 

LBIOONATmrS  SPLBNDBNS  (Cii?ier). 

Twenty-one  specimens,  80  to  130  mm.  long.    Batavia. 
Two  doubtful  specimens,  each  75  mm.  long.    Binoeangen. 

OAZZA  MINTJTA  (Block). 

Eight  specimens,  seven  about  90  mm.  long,  the  other  about  130 
jnm.  long.    Batavia,  7;  Pelaboean  Ratoe,  1. 

AMBASSIS  NALITA  >  (Ctt?ler  and  Velendennat). 

One  specimen  70  mm.  long  and  one  doubtful,  60  mm.  long. 
Best  specimen  from  Batavia,  other  from  Welcome  Bay,  Bantam* 

AMIA  QUADRIFASCIATA  (Cuvler  and  Vatondennet). 

One  specimen,  95  mm.  long.    Batavia. 

Shows  some  characteristic  vertical  bars  below  the  lowest  horizon- 
tal stripe,  which  are  not  shown  in  Bleeker's  figure.* 

AMIA  ABCBOINBNSIS«  (Bleeker). 

One  specimen,  120  mm.  long.    Batavia. 

BPINBPHELUS  GNOUSb  (Bloch). 

Two  Specimens,  280  and  300  mm.  long.    Batavia. 

BPINSPHELUS  VARIOLOSl7S«  (Cuvier  and  Vatendemiaa). 

One  specimen,  200  nmi.  long.    Batavia. 

Two  other  specimens,  220  and  290  mm.  long,  have  been  doubtfully 
referred  to  this  species. 

1  Mem.  Mus.  (^mp.  ZoOL,  voL  26,  p.  69. 

•  Bleeker,  Attes  Ichth.,  voL  8,  p.  135,  pi.  864,  fig.  6. 
s  Idem,  YoL  7,  p.  88;  yoL  8,  pi.  336,  fl«.  1. 

« Idem,  Yol.  7,  p.  90;  yoL  8,  pi.  846,  fig.  1. 

» Idem,  YoL  7,  p.  G4,  pi.  282,  fig.  2.    Not  pi.  342,  Bg.  3. 

•  Idem,  Yol.  7,  p.  40,  pi.  300,  fig.  3. 
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BP1MJEPUBLT7S  SBXFASCIATUSi  (Ktthl  and  vui  HtsMlt). 

One  specimen,  220  mm.  long.    Batavia. 

BFUfSPHXLUS  PAHTHSRINITSi  (I^etpMe). 

Four  specimens,  140  to  250  mm.  long.    Batavia. 

KFIMEFUXLUS  OILBERTI>  (Siduudion). 

One  specimen,  240  mm.  long.    Batavia. 

BPmSPHELUS  MSRRA«  Btoeh. 

Two  specimens,  170  and  260  mm.  long.    Batavia. 

THKRAPON  PUTA*  (Cuvier  and  VatenetaittM). 

Three  specimens,  120  to  130  mm.  long.    Batavia. 

THBRAPON  JARB17A«  (rordc&l). 

Three  specimens,  90  to  130  mm.  long.  Welcome  Bay,  Bantam,  1 ; 
Batavia,  2. 

THKRAPON  THSRAPSv  Curler  and  Valencteimea. 

Six  specimens,  30  to  150  mm.  long.    Batavia. 

PLBCTORHTNCHUS  PICTUS*  (Tlnmbeii). 

Two  Specimens,  190  to  200  nmi.  long.    Batavia. 
Adult  of  this  species. 

PLBCTORHTNCHUS  CHJBTGDONOmES*  (Lac«pMe). 

One  specimen,  300  mm.  long,  in  adult  coloration.     Batavia. 

SCOLOPSIS  BIMACULATUSU  (RflppeU). 

One  specimen,  190  mm.  long.    Batavia. 

SCOLOPSIS  TiBNIOPTBRUSu  (Kuhl  and  van  Haaielt). 

One  specimen,  230  mm.  long.    Batavia. 

SCOLOPSIS  ICAROARmiBRu  Covter  and  Valimdwmaa. 

Three  specimens,  each  about  190  mm.  long.    Batavia. 

POBIADASTS  NAOBBU  (RiippeU). 

One  specimen,  250  mm.  long.    Batavia. 

There  is  some  discrepancy  between  the  description  and  the  figure 
in  regard  to  scale  count.  The  fish  at  hand  has  about  40  scales  in  a 
horizontal  series  hdow  the  la^teral  line  and  about  56  in  and  above 
lateral  line.  The  description  calls  for  about  40  scales  in  the  lateral 
line.  In  the  figure  are  shown  56  scales  in  and  above  the  lateral  line 
and  about  50  below. 

i  Btoeker,  Atlas  lohth.,  vol.  7,  p.  60,  pL  281,  fig.  2. 

*  Idem,  ToL  7,  p.  61,  pL  386,  fig.  1. 

*  Idem,  ToL  7,  p.  66;  vol.  8,  pL  861,  fig.  3. 
« Idem,  YoL  7,  p.  66,  pL  901,  fig.  2. 

» Idem,  ToL  7,  p.  112;  toL  8,  pL  840,  fig.  2. 

*  Idem,  YoL  7,  p.  112,  pL  812,  flg.  2. 

*  Idem,  YoL  7,  p.  118;  yoL  8,  pL  821,  flg.  1. 

*  Idem,  YoL  8,  p.  94,  pL  829,  flg.  4;  pL  833,  flg.  2. 

*  Idem,  YoL  8,  p.  17,  pL  801,  flg.  3;  pL  808,  flg.  X 
It  Idem,  YdL  7,  pL  814,  flg.  1;  yoL  8,  p.  la 

11  Idem,  YoL  8,  p.  10,  pL  848,  flg.  6. 
IS  Idem,  Yol.  8,  p.  8,  pi.  817,  flg.  3. 
H  Idem,  YoL  8,  p.  29,  pi.  861,  flg.  i. 
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LUTJANUS  CHIRTAHi  (Cuvier  aad  ValimidWMw). 

Five  young  specimens,  80  to  160  mm.  long.    Batavia. 

LUTJANUS  VTTTAS  (Qtiof  and  Oalmaid). 

One  specimen,  170  mm.  long.    Batavia. 

LUTJANUS  RUSSBLU*  (BlMker). 

Two  specimens,  each  about  180  mm.  long.    Batavia. 

LUTJANUS  FULVIFLAMMA«  (Iteikll). 

Two  specimens,  250  and  300  mm.  long.    Batavia. 

The  most  salient  difference  between  these  specimens  and  the  de- 
scription and  figure  is  in  the  distal  edge  of  the  anal  fin,  which  is  de- 
scribed as  being  curved.  Our  specimens  show  it  almost  perfectly 
straight. 

CXBSIO  CCBRULAURBUS*  LacipMe. 

One  specimen,  170  mm.  long.    Batavia. 

CASIO  LUNARIS«  (Blmnbai). 

Six  specimens,  130  to  220  nmi.  long.    Batavia. 

All  these  specimens  have  a  narrow  band  or  a  single  row  of  teeth 
on  the  palatine  or  pterygoid.  This  patch  is  so  narrow  that  it  can  not 
be  foimd  by  the  use  of  an  ordinary  dissecting  needle,  but  is  detected 
at  once  by  the  use  of  an  edge  as  a  scraper  in  the  roof  of  the  mouth. 

SPARUS  DATNZA*  (WimlHon-BnchinOT). 

One  specimen,  110  nmi.  long.    Pelaboean  Ratoe. 
The  native  name  is  given  as  ^'Sing-rung." 

OSRRXS  MACRACANTHUS*  Btoaker. 

Two  specimens,  90  and  110  mm.  long.    Batavia. 

OTOLTTHUS  AROBNTBUS*  Kohl  and  fan  Haiaett. 

Five  specimens,  100  to  260  nmi.  long.    Batavia. 

PSBUDOSCUBNA  AN«U8i«  (Bloch). 

Five  specimens,  65  to  150  mm.  long.    Batavia. 

P8BUD08CUBNA  PLAOIOSTOBIAU  (BlMker). 

Two  specimens,  each  120  mm.  long.    Batavia. 

UMBRINA  MACROPTXRA»  BlMker. 

Two  Specimens,  140  and  150  mm.  long.    The  dorsal  rays  are  20-24. 
Pelaboean  Ratoe. 

1  Bleeker,  Atlas  Ichth.,  vol.  8,  p. »,  pL  301,  flg.  L 
I  Idem,  vol.  8,  p.  51,  pi.  340,  fig.  5. 

•  Idem,  vol.  8,  p.  71,  id.  300,  flg.  2. 

•  Idem,  vol.  8,  p.  65,  pi.  344,  flg.  3. 

•  Idem,  vol.  8,  p.  80,  pi.  347,  flg.  4. 

•  Idem,  vol.  8,  p.  37,  pi.  334,  flg.  4. 

•  Idem,  ToL  8,  p.  100,  pi.  361,  flg.  4. 

•  Idem,  VOL  8,  p.  126,  pi.  382,  flg.  1. 

•  Idem,  vol.  0,  pL  385,  flg.  5,  end  Day,  FtalM  of  India,  p.  197,  pL  46,  flg.  I. 
ttIdem,vol.0,pL385,flg.2,eDd  Dft7(fldJnMefi«M),FidMeQfIadla,p.llO,pL46,flg.  &. 
n  Idem,  vol.  0,  pL  385,  flg.  1. 
ttl)ey,FMi0iofIiidl»,p.l82,eadflguiedbyBtoekgMairto«e«wii|<ri,AttMto^ 

flg.i. 
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UMBSINA  RTTSSBLLn^  Citfter  and  VatendoiiiM. 

One  speeinien/130  mm.  long.    Batavia. 

SILLAOO  SIHAMAs  (ItadcU). 

Two  specimens,  135  and  145  nmi.  long.    BataTia. 

UPBNBUS  VTTTATUS*  (Fonkll). 

One  specimen,  90  mm.  long,  much  discolored.    Batavia. 

UFBUBUS  STTNDAICUS*  (BiMker). 

One  specimen,  105  mm.  long.    Batavia. 

UFBUBUS  TRAOULA*  (RJelMidMn). 

One  specimen,  240  mm.  long.    Batavia. 

UFBUBUS  SULPHURSUS*  (Cnvtor  and  ValtndmiM). 

Thirteen  specimens,  65  to  120  mm.  long.    Batavia. 

ACAIITHOCHJBTODGN  ANNXTLARIS'  (Bloch). 

One  specimen,  240  mm.  long.    Batavia. 

The  preservative  has  turned  this  specimen  very  dark,  but  the 
color  pattern  is  quite  distinct. 

aOANUS  CORALLUnrs*  (Cvvler  and  VatondemiM). 

Two  small  specimens,  65  and  80  mm.  long.    Batavia. 

SIOANUS  GUTTATUS  (BtodO. 

Two  specimens,  210  and  230  nun.  long.    Batavia. 

SfOANUS  VZROATUS  (Cnvler  and  Valtndannaa). 

Seven  speciipens,  120  to  200  mm.  long.    Batavia. 

SIOANUS  JAVUS  (UmuBist). 

Three  specimens,  150,  170,  and  190  mm.  long.    Batavia. 

TRICHOPODUS  TRICHOPTBRUS*  (Pallaa;. 

Two  specimens,  90  and  95  mm.  long.    Batavia. 
Also  one  small  specimen  from  Buitenzorg,  collected  by  D.  G. 
Fairchild. 

CTXROPS  STRZATUSM  (Bleaker). 

Eighteen  specimens,  15  to  60  mm.  long.    Buitenzorg. 

OPmOCBPHALUS  MXLAlVOPTBRns»  (Bleaker). 

Two  specimens,  65  and  130  mm.  long.    Buitenzoig,  1;  Pdaboean 
Ratoe,  1. 
Native  names  "Gar-hus"  and  "Bo-kan." 

1  Day,  Fiabes  of  India,  p.  183,  pL  43,  fig.  4,  and  Btoeker  (5ciciM  niMeStf),  Atlas  ^ 

*  BieekBr,  Atlaa  Ichth.,  ToL  0,  pL  380,  flg.  4. 

*  Idem,  ToL  0,  pi.  392,  fig.  3. 
« Idem,  Tol.  0,  pi.  304,  fig.  S. 

•  Idem,  vol.  0,  pi.  302,  fig.  2. 

•  Idem,  yU.  0,  pi.  383,  fig.  4. 

'  Idem,  vol.  0,  p.  71,  pi.  870,  flgn  1, 3. 

*  Bleeker,  Verh.  Bat.  Gen.,  vol.  88,  1850,  B^diaflB  tot  de  kennli  der  TeothMan  vea  den  Somda- 
ICoiokacben  Arohlpel,  p.  11. 

•  Blaeker,  Atlas  IchtlL,  voL  9,  pi.  808,  flg.  4. 
>•  Idem,  vol.  0,  pi.  306,  fig.  4. 

n  Mam,  vol.  0,  pi.  806,  flg.  a. 
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OPHIOCEPHALUS  GACHNA>  (Himilten-Bnchiwn). 

Sixteen  specimens,  60  to  170  mm.  long.  Buitenzorg,  7;  Goenoeng 
Boender,  Mount  Salak,  2,400  feet,  8. 

Although  not  so  figured,  it  is  probable  that  in  life  the  vertical  fins 
of  this  species  are  all  more  or  less  cross  barred  with  black. 

Also  two  specimens  from  Buitenzorg,  collected  by  D.  6.  Fairchild, 
are  doubtfully  referred  to  this  species. 

Native  name  ' 'Bo-go." 

POMACBNTRUS  ANABATOroES*  (Bleeker). 

Three  poorly  preserved  specimens,  each  about  110  nmi.  long. 

POMACBNTRUS,  tpedes. 

Two  specimens,  20  mm.  long.     Pelaboean  Ratoe. 
Too  small  for  identification  under  present  conditions. 

HBUASTBS  LBPIDURnS*  (Cuvler  and  Valendennes). 

One  poorly  preserved  specimen,  about  90  mm.  long.     Batavia. 

HEMITAUTOOA  NOTOPHTHALBCUS«  (Bleeker). 

One  small  specimen,  70  mm.  long.     Pelaboean  Ratoe. 

CHEILINUS  CHLORURUS*  (Btocb). 

One  specimen,  170  mm.  long.    Batavia. 

PSBUDOSCARUS  VIRIDIS«  (Bloch). 

Five  specimens,  each  about  180  nun.  long.    Batavia. 

PSBTTDOSCARUS  RIVULATUS7  (KuU  and  van  Haaaett). 

Two  specimens,  180  and  210  nun.  long.     Batavia. 

PSBUDOSCARUS  CANTGRI*  (Bleaker). 

One  specimen,  180  mm.  long.    Batavia. 
This  specimen  has  one  ''angular"  tooth. 

It  is  quite  possible  that  Pseudoscarus  viridis,  P.  riwlaius,  and  P. 
cantori  are  all  color  varieties  or  color  phases  of  the  same  species. 

RLAT7CBPHALUS  INDICUS  •  (Llmuena). 

Two  specimens,  300  and  450  mm.  long.     Batavia. 
This  species  has  been  described  under  the  name  Platycephalus  insidr 
iator  by  many  authors. 

PLAT7CBPHALUS  SCABBRi*  (LimuMsa). 

One  specimen,  190  mm.  long.    Batavia. 

1  Bleeker,  Aflas  lohth.,  vol.  9,  pi.  307,  fig.  4. 
s  Idem,  vol.  9,  pi.  407,  fig.  7. 

>  Idem,  vol.  9,  pi.  408,  fig.  7;  Oflnther,  Fiacba  Sudaee,  p.  238,  pi.  138,  flga.  C,  D;  and  Day,  Fishes  of  India, 
p.  389,  pi.  82,  fig.  1. 
« Idem,  vol.  1,  p.  140,  pi.  31,  flg.  1.  • 

•  Idem,  vol.  1,  p.  66,  pi.  27,  flg.  3. 

•  Idem,  vol.  1,  p.  45,  pL17,  flg.  8. 
'  Idem,  vol.  1,  p.  44,  pi.  9,  flg.  3. 

•  Idem,  vol.  1,  p.  43,  pi.  9,  flg.  2. 

•  Idem,  vol.  9,  pi.  418,  flg.  3, 3a,  and  Jordan  and  Rlehardaon,  Proo.  U.  S.  Nat.  Hub.,  vol.  33,  p.  641. 
M  Idem,  vol.  9,  pi.  419,  flg.  6, 6a, 
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BATRACHOMCBUS  TiaSPINOSUS  (Oiinlher). 

One  specimen,  160  mm.  long.    Batavia. 

OliOSSOOOBinS  OIURUS^  Hamltton-Buduuuui. 

One  specimen,  170  mm.  long.    Batavia. 

KBLLOOGBLLA,  tpedat. 

One  specimen,  27  mm.  long. 

Seems  to  represent  an  undescribed  species  of  EeUoggeUay  but  is  in 
such  poor  condition  that  no  valid  description  of  it  can  be  made.  It 
had  apparently  been  very  extensively  dried  before  reaching  us.  The 
teeth  are  as  in  the  type  of  KeUoggeUa  cardinalia,  tricuspid,  narrower 
and  much  longer  in  the  upper  than  in  the  lower  jaw.  In  one  row 
above  and  several  rows  below,  at  least  in  the  front  of  the  lower  jaw. 

This  fish  may  have  been  more  slender  than  K.  cardinalis;  the  cau- 
dal and  ventral  fins  seem  to  be  more  pointed,  and  the  tips  of  the  fin 
rays  seem  to  have  been  free. 

One  specimen  labeled  'Telaboean  Ratoe,  Preanger,  Oct.  1909." 


SALARIAS  CATTDOUNBATUS  Oiiiither. 

Three  specimens,  each  about  40  mm.  long.  Pelaboean  Ratoe,  2; 
Triperwageran,  Bantam,  1. 

Two  agree  with  Giinther,^  the  other  with  Kendall  and  Goldsbor- 
ough.*    We  can  detect  no  specific  differences  between  the  two  forms. 

SALARIAS  QUADRICGRinS^  Cuvltr  and  Vatendames. 

Two  specimens,  40  and  55  mm.  long.  Pelaboean  Ratoe,  1 ;  Triper- 
wageran, Bantam,  1. 

SALARIAS  NATALIS  Regui. 

Three  specimens,  45,  48,  and  55  mm.  long.  Pelaboean  Ratoe. 
Regan.* 

SALARIAS  TRTOACTYLUS*  (Bloch  and  Sclmeider.) 

Eight  specimens,  40  to  85  mm.  long.    Pelaboean  Ratoe. 

One  very  large  male  had  the  occipital  crest  trifid  and  the  fins  all 
very  high.  In  this  specimen  the  color  had  become  so  intense  that 
practically  all  traces  of  markings  had  become  obscured.  Some  traces 
of  what  had  apparently  been  very  small  blue  spots  remained. 

SALARIAS  l£ARMORATUS  (?)  '  Bennett 

One  small  specimen,  35  mm.  long.     Pelaboean  Ratoe. 

1  Bleeker,  Blenn.  Oob.,  p.  24,  and  Day,  Flahea  of  India,  p.  204,  pi.  46,  fig.  1. 

*  Flache  Sudsee,  p.  209,  pi.  116,  fig.  F. 

s  Mem.  Mus.  Comp.  Zo51.,  vol.  26,  No.  7,  p.  326. 
« OQnther,  Ftoche  Sudaee,  p.  209,  pi.  117,  fig.  B. 

*  Proc.  Zool.  Soc.  London,  1909,  pt.  2,  p.  405,  pi.  66,  flg.  4. 

*  Ottnther,  Flache  Sndsee,  p.  200,  pi.  117,  flg.  C,  D. 

*  Idem,  p.  204,  pi.  116,  flg.  B. 

20441**— Proc.N.M.vol.42— 12 39 
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SALARIAS  UNSATUS  (?)i  Cnvier  and  Valenclamet. 

One  small  specimon,  35  mm.  long.    Pelaboeaa  Ratoe. 

Appears  much  discolored.  The  color  pattern  is  abnost  entirely 
obscured  but  seems  to  agree  with  the  descriptions.  The  most  serious 
discrepancies  are  in  the  length  of  the  head  and  in  the  depth,  but  these 
may  be  due  to  age  and  the  method  of  preservation  and  of  measure- 
ment. 

POLTNSMUS  TIUDACTTLUS  Bleoker. 

One  specimen,  240  mm.  long.    Batavia. 

POLTlTEMnS  TBTRADACTTLUS  Shaw. 

Four  specimens,  140  to  300  nmi.  long.    Batavia. 

POLTlTSMnS  HBPTADACTTLUS  Cuvler  and  Valeadennea. 

One  specimen,  70  mm.  long.    Batavia. 

POLTNBMUS  MBLAITOCHIR*  Caviar  and  Valenciennes. 

Two  specimens,  160  and  170  nmi.  long.    Pelaboean  Ratoe. 
Native  name  "Char-wen-e-keming." 

BCHBNBIS  NAUCRATBS  Llnnsua. 

Four  specimens,  190  to  250  mm.  long.    Batavia. 

PSBUDORHOMBUS  MALATANnS*  Bleeker. 

Six  specimens,  130  to  200  mm.  long.    Batavia. 

PSBTTODBS  BRUMSI*  (Blodi  and  SdUMlder). 

Five  specimens,  200  to  230  mm.  long.    Batavia. 
All  but  one  had  one  or  more  large  isopods  (Cymothoa  stnmuUei 
Bleeker)  in  the  mouth.    Three  with  eyes  and  color  on  the  right  side. 

CTNOGLOSSUS  MACROLBPmOTUS*  (Bleeker). 

Two  specimens,  each  about  200  nmi.  long.    Batavia. 

CTNOGLOSSUS  POTOUS*  (Cuvier). 

Four  specimens,  180  to  350  mm.  long.    Batavia. 

CTNOGLOSSUS  BRACHTRHTNCHUS  '  (Bledcer). 

One  specimen,  100  mm.  long.    Batavia. 

CTNOGLOSSUS  QUADIULINBATUSi  (Kuhl  and  van  Haaiett). 

Ten  specimens,  about  250  mm.  long.    Batavia. 

PARAPLAGUSIA  MARMORATA*  Bleeker. 

One  specimen,  160  nlm.  long.    Batavia. 

1  Qllnther  {S,  ZMeoftM),  Cat.  Fish.  Brit.  Hub.,  vol.  3,  p.  254;  Day,  Fish.  India,  p.  332,  pi.  70,  fig.  8,  and 
Bleeker,  Qob.  en  Blenn.,  p.  18. 

•  Bleeker,  Verh.  Bat.  Oen.,  vol.  22, 1849,  Bljdragetot  de  kennis  der  Fercolden  van  den  Mak4i»>Mofaik- 
BOhen  Archlpel  met  beachr^vingen  van  22  nieuwe  soorten. 

•  Bleeker,  Atlas  Ichth.,  vol.  6,  p.  7,  pi.  234,  fig.  2. 
4  Idem,  vol.  6,  pi.  232,  fig.  2. 

•  Idem,  vol.  6,  p.  34,  pi.  242,  fig.  2. 

•  Idem,  vol.  6,  p.  33,  pi.  241,  fig.  4. 
'  Idem,  vol.  6,  p.  37,  pi.  243,  fig.  4. 
s  Idem,  vol.  6,  p.  32,  pi.  245,  fig.  3. 

•  Idem,  vol.  6,  p.  28,  pi.  240,  fig.  8. 


--I 
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MSOPiA  ZEBXtAi  (Blodi). 

One  specimen;  170  mm.  long.    Batavia. 

We  see  no  reason  for  considering  Solea  zehrina  Temminck  and 
Schlegel  distinct  from  Pleuronectes  zebra  Bloch.  Bloch's  figure  is 
very  poor  but  seems  to  represent  this  species. 

HIPPOCAMPUS  TROCACULATITS  Letch. 

Two  specimens,  each  about  100  mm.  long.    Pelaboean  Ratoe. 
Native  name,  "Tang-kor." 

TRIACAirrH0S  BRBVIROSTRISi  Tommiiick  and  SdUofeL 

One  specimen,  165  mm.  long.    Batavia. 

TRIACAIfTHUS  BLOCHII  >  Sleeker. 

One  specimen,  125  mm.  long.    Batavia. 

This  specimen  shows  some  differences  of  color  from  Japanese  speci- 
mens called  jT.  hhchii,  but  this  may  be  due  to  different  methods  of 
preservation. 

TRIACARTHUS  mSUHOm*  Bleeker. 

One  young  specimen,  50  mm.  long.    Pelaboean  Ratoe. 

TBTRAODON  OBLONQUS*  Blodi. 

Two  specimens,  40  and  100  mm.  long.  Batavia,  1;  Pelaboean 
Ratoe,  1. 

TBTRAODON  LX7NAR1S*  Bloch  and  Schneider. 

Three  specimens,  70,  70,  and  95  mm.  long.     Batavia. 

UnODON  PATOCA*  (HamiHen-Bnchanan). 

Ten  specimens,  40  to  60  mm.  long.    Wynkoop's  Bay,  Pelaboean 
Ratoe. 
Native  name  "  Wun-tuk." 

CatATKACION  FLUVIATILIS"  (TTamlltnn-Bnchanan). 

Six  specimens,  80  to  100  mm.  long.    Welcome  Bay,  Bantam. 

yRAOBCXNTS  OF  SHARKS,  HATS.  BTC. 

Trygon,  perhaps  T.  uamaJc;  parts  of  head  and  back  of  two  large 
specimens. 

Dasyatis  or  RhinohcUus;  jaws  of  large  specimen. 

Sphyma,  two  heads  with  the  lateral  projections  removed.  Pei> 
haps  S.  zygaena  and  8.  hlochii  as  the  mouth  appears  to  be  of  different 
shape  in  the  two. 

1  Bleeker  (Bradiinu  tebn),  Atlae  Ibhth.,  vol.  6.  p.  22,  pi.  240,  flg.  8. 

•  Idem,  vol.  6,  p.  91,  pi.  231,  fig.  3. 

•  Idem,  vol.  5,  p.  80,  pi.  217,  flg.  L 

« Idem,  vol.  5,  p.  92,  adult  figured  pL  217,  flg.  8. 

•  Idem,  vol.  6,  p.  62,  pi.  207,  flg.  4. 

•  Idem,  vol.  5,  p.  63,  pi.  206,  fig.  2. 
'  Idem,  vol.  5,  p.  76,  pi.  210,  fig.  2. 

•  Idem,  ToL  6,  p.  68,  pi.  210,  flg.  4. 
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CONTRIBUTIONS  TO  OUR  KNOWLEDGE  OF  BEES  AND 
ICHNEUMON-FUES,  INCLUDING  THE  DESCRIPTIONS  OF 
TWENTY-ONE  NEW  GENERA  AND  FIFTY-SEVEN  NEW 

.   SPECIES  Ot' ICHNEUMON-FLIES. 


By  H,  L.  ViEBECK, 

Of  (he  Bureau  of  EntoTnology,  UniUd  States  DepartmeTU  of  Affricukurt. 


The  present  paper  is  the  result  of  recent  investigations  conducted 
chiefly  to  ascertain  the  names  of  economic  species  to  be  used  in  forth- 
coming papers  on  their  biology. 

In  this  paper  species  transferred  from  one  genus  to  another  are 
given  as  headings  in  which  the  former  genus  in  parentheses  precedes 
the  later  genus.  These  species  are  arranged  alphabetically  according 
to  the  later  genus^  ^  for  example  (EphidUes)  CaUisphidUes  comstocJci 
(Cresson),  p.  633. 

Superfamily  AFOIDEA. 

Family  ANDRENID^. 

Genus  ANDRENA  Fabricius. 
Andrena  Fabrzczus,  Syst.  Ent.,  1775,  p.  376. 

Many  species  originally  included. 

Type. — Apia  Julvola  linneus,  by  present  designation. 

ANDRSNA  SAUNDSRSI,  ntiw  name. 

ATidrena  nigriveTUria  Saundkrs,  Trans.  Ent.  Soc.  Lond.,  1908,  p.  208,  not  of 
Perez,  Pioces  Verbaux  Seances  Soc.  Linn.  Bordeaux,  vol.  57,  p.  176  (p.  21 
in  reprint),  1902. 

Named  for  the  late  Edward  SaunderSi  of  England,  as  a  slight  token 
of  appreciation  of  his  kindness  toward  his  colleagues. 

Superfamily  ICHNEUMONOIDEA. 
Family  BRACONIDiE. 

APANTBLBS  (APARTSLB8)  ASISTOTBLLB,  aewt^edet. 

Jfofe. — ^Length,  2.5  nmi.;  head  apparently  wider  than  long,  black, 
antennffi  blackish  or  dark  brown  throughout,  palpi  stramineous; 
thorax,  including  tegvlsd  and  cox®,  black  or  blackish,  fore  femora 
mostly  blackish,  pale  at  apex,  mid  and  hind  femora  entirely  blackish, 
fore  tibiffi  and  tarsi  rather  pale,  mid  and  hind  tibisB  and  tarsi  mostly 
blackish  or  dark  brown,  the  tibi®  pale  basally,  wings,  including  most 
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veinS;  mostly  faintly  whitish,  stigma  brownish;  propodeum  mostly 
almost  smooth,  with  a  complete  areola  and  transverse  stri®  where  the 
costulsB  would  be;  abdomen  black  or  blackish  throughout,  first  plate 
apparently  more  than  twice  as  long  as  wide  at  apex,  narrower  at  apex 
than  at  base,  with  a  median  longitudinal  fovea  on  the  apical  half, 
second  plate  rather  smooth  medially  and  basally,  rather  roughened 
apically  and  laterally,  nearly  twice  as  wide  at  base  as  long  down  the 
middle,  and  nearly  twice  as  wide  at  apex  as  at  base.  «| 

Type-locality. — ^Anglesea,  New  Jersey. 

Type.— Csit.  No.  14700,  U.S.N.M. 

Labeled,  "reared  from  Aristotelia  fungivoreUa,  July  5,  and  collected 
June  13.    Kearfott  No.  240." 

APANTBLBS  (APAMTBLBS)  BRAUNJB,  new  ^peclM. 

Male. — Length,  1.5  mm.;  agrees  with  the  original  description  of 
ApaTUeles  prodenix  Viereck,  except  in  the  hind  tibi»  being  infuscated 
except  at  base,  in  the  tegulsB  being  stramineous,  in  the  scutel  being 
polished,  in  the  poorly  areolated  propodeum  with  its  areola  not  cir- 
cumscribed and  apparently  confluent  with  the  busal  area  and  basal 
lateral  areas,  costulsB  developed  but  not  trenchant,  in  the  first  abdom- 
inal plate  being  at  least  twice  as  long  as  wide  at  apex  and  mostly  i 
roughened,  in  the  second  plate  being  a  little  narrbwer  at  base  than  ^ 
long  down  the  middle,  straight  and  nearly  twice  as  wide  at  apex  as  at 
base,  and  roughened  shining. 

Typ&'locc^ity. — United  States  of  America. 

Type.— C^t.  No.  14701,  U.S.N.M. 

The  type  came  from  Miss  Braun  through  W.  D.  Kearfott,  under 
Kearfott  No.  12. 

APAMTELBS  (APAMTBLBS)  BPZNOTIB,  new  ipociM. 

Male. — Length,  2  mm.;  agrees  with  the  original  description  of 
Apanteles  prodenix  Viereck,  except  in  the  legs  being  mostly  black  or 
blackish,  hind  tibisB  blackish  except  at  base,  hind  tarsi  stramineous 
beneath,  brownish  above,  in  the  scutel  being  polished  and  virtually 
impunctate;  propodeum  with  only  the  lower  half  of  the  areola 
defined  by  carinas,  other  carinsB  entirely  wanting  or  poorly  suggested;  * 

first  abdominal  plate  at  least  twice  as  long  as  wide  at  apex,  appar- 
ently a  little  narrower  at  apex  than  at  base,  mostly  roughened  and 
with  a  median  lon^tudinal  fovea;  second  plate  smooth  and  shining 
and  at  least  twice  as  wide  at  base  as  long  down  the  middle;  wings 
whitish,  including  the  veins  and  stigma  excepting  the  costa  and 
bounding  veins  of  the  stigma,  which  are  rather  stramineous. 

Type-locdlity. — ^Anglesea,  New  Jersey. 

Type.— Cat.  No.  14702,  U.S.N  J4. 

Labeled,  "collected  June  15  and  reared  June  29  from  EpinoHa  ' 

acdiciarui,  W.  D.  Kearfott,  Kearfott  No.  247." 
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APAMTELBS  (APANTRLBS)  OBLBCHIA,  ii«w  ipeclei. 

Female. — ^Length,  2.5  mm.;  agrees  with  the  original  description  of 
A.  fumiferanse  Viereck,  to  which  it  is  related,  except  in  the  rather 
oblique,  curved  sides  of  the  second  plate,  which  are  apparently  as 
long  as  the  plate  is  long  down  the  middle,  in  the  black  femora  the 
anterior  pair  of  which  is  mostly  stramineous  on  its  apical  half,  in  the 
hind  tibiffi,  which  are  mostly  blackish  on  the  apical  half  and  mostly 
reddish  on  the  basal  half,  with  the  extreme  base  rather  stramineous 
and  in  the  exaerted  portion  of  the  ovipositor,  which  is  at  least  as  long 
as  the  abdomen. 

Type^ocality, — ^East  River,  Connecticut. 

Type.—Csit.  No.  14703,  U.S.N.M. 

Labeled,  "reared  from  Oelechia  trialbamaculeUa,  August,  1910,  Dr. 
Chas.  R.  Ely,  No.  156." 

APAKTBLBS  (APANTBLB8)  UTHOCOLI.BTZDZS»  new  spwdet. 

Jfofe.— Length,  1.5  mm.;  compared  with  the  origmal  description 
of  A.  aristoteliss  Viereck,  this  differs  as  follows:  Palpi  dark;  wings, 
including  stigma  and  veins  brownish;  propodeum  without  an  areola, 
the  latter  barely  suggested  at  apex  by  faint  stri®,  otherwise  almost 
sculp tureless;  first  plate  distinctly  more  than  twice  as  long  as  wide 
at  apex  and  at  least  twice  as  long  as  wide  at  base,  without  a  median 
fovea;  second  plate  more  or  less  finely  scuptured  throughout,  nearly 
twice  as  long  down  the  middle  as  wide  at  base  and  at  least  twice  as 
wide  at  apex  as  at  base,  its  apex  straight  and  its  sides  arcuate. 

Type-locality. — Warren,  Massachusetts. 

Typ^.— Cat.  No.  14704,  U.S.N.M. 

Labeled,  "reared  from  LithocoUetes  on  sweet  fern,  W.  D,  Kearfott." 

APAIfTBLBS  (APAMTBLBS)  PLBSIUS,  n&w  specks. 

Female. — ^Length,  3.5  mm.;  related  to  Apantdes  (Apantdes) 
edwardsii  Riley  from  which  it  can  be  distinguished  by  the  second 
plate  being  more  nearly  three  than  four  times  as  wide  at  apex  as 
long  down  the  middle,  by  the  third  segment  being  regulose  to  beyond 
the  middle,  by  the  first  plate  being  apparently  wider  at  apex  than  at 
base,  and  by  the  hind  femora  being  reddish  with  the  apical  third 
more  or  less  blackish.  As  in  ^.  edvxirdsii  Riley  the  head  is  not  longer 
than  wide,  the  thorax  not  depressed,  the  tegulse  stramineous,  and 
all  cox»  more  or  less  black. 

Type4ocalUy. — ^Essex  County,  New  Jersey. 

Type.— Cat.  No.  14705,  U.S.N.M. 

Labeled,  "from  larva  on  white  oak,  June  29,  Kearfott  No.  223." 

.APANTBLBS  (APANTBLBS)  POLYCHROSmiS,  new  species. 

Female. — ^Length,  2.5  mm.;  closely  related  to  A.  edwardsii  Riley 
from  which  it  can  be  distinguished  by  the  finely  sculptured  propodeum 
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which  is  partly  polished  and  by  the  hind  femora  in  the  female  being 
reddish  with  the  apical  third  more  or  less  brownish  or  dark.  Stigma 
and  its  boimdaries  stramineous. 

Type4ocality. — Washington,  District  of  Columbia. 

Type.—Ca.t.  No.  14706,  U.S.N.M. 

AUotype, — ^With  the  first  segment  apparently  a  little  narrower  at 
apex  than  at  base^  second  plate  approximately  as  long  down  the 
middle  as 'wide  at  base  and  apparently  two  and  one-half  times  as 
wide  at  apex  as  at  base;  antennse  a  little  longer  than  the  body;  hind 
femora  blackish  throughout,  hind  tibisa  blackish  except  at  base,  where 
they  are  straroineous.     Otherwise  essentially  as  in  the  female. 

Labeled,  "from  Polychrosis  liriodendrana,  August  1,  Kearfott  No. 
672.    Reared  by  W.  D.  Kearfott." 

APANTELBS  (APANTBLBS)  TRACHTNOTUS,  new  spades. 

Male. — Length  3.5  nmi.;  head  apparently  wider  than  long,  includ- 
ing the  antennsd,  mandibles  and  labrum  black,  palpi  mostly  pale, 
antennse  longer  than  thb  body;  thorax  not  depressed,  including  the 
tubercles,  black;  wiugs  with  a  brownish  tinge,  stigma  and  costa 
blackish,  radius,  transverse  cubitus,  third  abscissa  of  cubitus,  second 
abscissa  of  media,  nervulus  and  first  abscissa  of  discoidal  vein  brown- 
ish, rest  of  veins  jtramineous;  dorsulum  dull  with  adjoining  or  almost 
adjoining  punctmres,  scutel  shining,  not  so  closely  and  more  distinctly 
punctinred  than  the  dorsulum;  coxsb  and  femora,  except  fore  femora, 
mostly  black,  fore  femora  black  basally,  apically  reddish,  tibise 
mostly  reddish,  tarsi  mostly  blackish;  propodeum  coarsely  rugose, 
with  costulsB,  with  the  areola,  basal  area,  and  other  areas  before  the 
costulsB  more  or  less  confluent;  abdomen  mostly  black  or  blackish, 
first  plate  at  least  twice  as  long  as  wide  at  base,  nearly  parallel  sided 
but  somewhat  narrower  at  apex  than  at  base,  its  apical  three-fourths 
rugose;  second  plate  rugulose,  rather  striate  apically,  about  one  and 
one-half  times  as  wide  at  base  as  long  down  the  middle,  its  apical 
edge  which  is  straight  approximately  twice  as  wide  as  the  basal  edge, 
its  sides  diverging  on  the  basal  half,  parallel  on  the  apical  half; 
remaining  segments  smooth,  indistinctly  punctmred,  the  third  segment 
at  least  one  and  one-half  tunes  as  long  as  the  second. 

fype-hcality. — ^Little  Silver,  New  Jersey. 

Type.— Ceii.  No.  14707,  U.S.N.M. 

Labeled,  ''bred  June  13  from  Pegomyia  vidna  Lintner  infesting 
Chenopodium^*  on  authority  of  Prof.  John  B.  Smith. 

Paratypes  from  New  Haven,  Connecticut,  May  26,  1904  (H.  L. 
Viereck);  July  20,  1904,  and  July  19,  1905  (B.  H.  Walden). 

Colebrook,  Connecticut,  July  21, 1905,  on  flowers  of  dcmia  mamUUa 
H.  L.  Viereck);  West  Haven,  Connecticut,  June  27,  1905  (H.  L. 
riereck). 
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ASCOOASTBR  OLBTHSBUTI,  ntw  ^peclss. 

Female. — ^Length,  4.5  mm.;  related  to  (Chdonua)  Ascogaster 
carpocapsx  Yiereck  from  which  it  may  be  distinguished  by  the  black 
mandibles;  the  more  pointed  clypeus;  by  the  antennss  being  black  or 
blackish  throughout;  by  the  acute  lateral  projections  of  the  propo- 
deum,  by  the  intermediate  projections  being  reduced  to  a  carina  and 
by  the  uniformly  black  or  blackish  legs,  excepting  apex  of  fore 
femora  and  all  of  fore  tibise,  which  are  more  or  less  dark  stramineous; 
carapace,  as  in  AscogoMer  carpocapssSy  nearly  twice  as  long  as  wide 
in  the  middle. 

Type-locality. — Pullman,  Washington. 

Type.— Ca.t.  No.  14708,  U.S.N.M. 

The  allotype  is  from  the  same  locality  and  essentially  the  same  as 
the  type.  The  type  was  reared  May  11,  1910,  the  allotype  Jime  22, 
1910,  and  the  two  male  paratopotypes  June  11,  1910,  and  May  11, 
1910.  All  of  the  preceding  specimens  were  labeled,  "reared  from 
Oleihreutes  rabipunctarea  under  temporary  Webster  No.  H.  139," 
Bureau  of  Entomology,  U.  S.  Department  of  Agriculture.  One 
female  paratype  No.  31  bears  a  label  indicating  that  it  is  from  Colo- 
rado and  referable  to  the  Baker  note  No.  633. 

ATANYCOLIDEA,  new  genus. 

Related  to  Atanycolus  Foerster  from  which  it  differs  chiefly  in 
haying  a  thorax  as  in  Platybracon  Szepligeti. 
Type. — Bracon  rugosiventris  Ashmead. 

CANTHAROCTONUS,  new  genus. 

Related  to  SpatMus  Nees  from  which  it  differs  chiefly  in  the  non- 
cubical  head,  the  temples  not  nearly  produced  as  far  as  the  outside 
line  of  the  eyes,  in  the  well-defined  notauli,  in  the  recurrent  vein 
being  received  by  the  first  submarginal  cell,  in  the  nonangulate  hind 
cox»  and  in  the  abdomen  being  poorly  chitinized  beyond  the  first 
segment. 

Type. — Cantharocionus  stramiTteus,  new  species. 

GAIITHAROCTOlfnS  STRAMINBDS,  new  Bpodet. 

Female. — ^Length,  2.25  mm.;  stramineous;  head  and  thorax  mostly 
polished;  head  darker  than  thorax;  face,  including  clypeus  and 
mandibles,  mostly  yellowish;  front  and  vertex  almost  bare,  with  a 
few  whitish  hairs;  ocelli  almost  equidistant  and  inclosing  a  triangular 
blackish  area,  the  hind  ocelli  nearer  to  each  other  than  to  the  eye 
margin;  flagel  24-jointed,  all  joints  at  least  twice  as  long  as  thick; 
wings  almost  colorless,  except  for  the  veins  which  are  infuscated  and 
the  stigma  which  is  pale  stramineous;  coxaa,  trochanters  and  base  of 
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femora  rather  whitish,  rest  of  legs  rather  pale  whitish  stranuneousj 
propodeum  finely  sculptured,  with  the  third  lateral  area  and  with  a 
petiolarea  from  which  latter  a  median  lon^tudinal  carina  extends  to 
the  base  of  the  propodeum;  first  dorsal  segment  finely  sculptured, 
nearly  parallel  sided,  apparently  at  least  three  times  as  long  as  wide 
at  base;  second  dorsal  segment  laterally  chitinized  like  the  first, 
rest  of  abdomen  rather  membranous,  much  paler  than  the  first  seg- 
ment; ovipositor  hardly  exserted. 

Type4ocality. — Department  of  Piiu*a,  Peru. 

Type.—CEt.  No.  14709,  U.S.N.M. 

Reared  by  Mr.  C.  H.  T.  Townsend,  who  writes  that  this  species  is 
evidently  from  the  square-weevU,  Anthonomus  vestitus. 

CHBLOHITS  (CHELONBLLA)  BUSCKI,  new  species. 

Female. — ^Length,  3.5  mm.;  mandibles  blackish  at  base,  dark 
stramineous  tipped  with  castaneous,  scape  dark  stramineous;  pedicel 
more  or  less  concolorous  with  the  scape;  flagel  14-jointed,  all  joints 
distinctly  longer  than  wide,  the  first  joint  largely  brownish  strar- 
mineous,  the  remaining  joints  dark  brownish  to  black  or  blacldsh; 
fore  and  mid  cox8B  and  trochanters  mostly  stramineous,  rest  of  fore 
legs  dark  stramineous,  with  the  tarsi  more  or  less  dark  brown,  rest 
of  mid  legs  mostly  blackish;  hand  coxse  black,  their  trochanters  with 
the  proximal  joint  stramineous,  their  distal  joint  stramineous  beneath, 
brownish  above;  hind  femora  black,  hind  tibiae  with  the  basal  fifth 
blackish,  as  are  the  apical  three-fifths,  the  remaining  fifth  whitish, 
spurs  yellowish,  tarsi  dark  brown;  basal  half  of  wings  with  the  mem- 
braneous portion  mostly  colorless,  the  membraneous  portion  of  the 
apical  half  brownish,  veins  brownish  except  the  costa  and  media, 
which  are  whitish  at  base,  the  submedia,  somewhat  more  than  the 
basal  half  of  which  is  whitish  and  the  apices  of  which  are  pale  yellowish 
or  whitish,  stigma  blackish,  tegulse  black;  propodeum  with  its  apical 
transverse  carina  slightly  quadrangulate;  basal  fifth  of  carapace 
with  a  median  longitudinal  carina  in  addition  to  the  lateral  carinas, 
the  second  fifth  mostly  stramineous  with  a  brownish  band  down  the 
middle,  remainder  of  the  carapace  black. 

Type4ocality. — ^Montserrat,  Trinidad. 

IVpc.— Cat.  No.  14710,  U.S.N.M. 

Judging  from  one  paratopotype,  this  is  a  fairly  constant  species. 
The  above-mentioned  specimens  were  collected  by  Mr.  August 
Busck,  June  29,  1905. 

Named  for  Mr.  August  Busck. 

CHBLONUS  (CHELONBLLA)  RtmCOIUS.  turn  Bpodet. 

Female. — ^Length,  3.5  mm.;  head  typical,  black  and  sculptured, 
the  malor  space  not  separated  from  the  face  by  a  difference  in  sculp- 
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ture  but  confluent  in  every  way;  mandibles  mostly  stramineous, 
blackish  at  base,  castaneous  at  apex;  scape  stramineous  tinged  with 
brown,  rest  of  antennsB  dark  brown  to  blackish;  flagel  14-jointed; 
most  of  the  joints  distinctly  longer  than  thick,  the  tenth  and  eleventh 
apparently  thicker  than  long;  palpi  pale;  most  of  pronotum,  all  of 
mesonotimi,  and  most  of  mesopleursB  rather  reddish  stramineous; 
rest  of  thorax  mostly  black;  tegulsB  including  the  veins  rather 
stramineous,  the  rest  of  the  fore  wings  brownish,  with  brownish 
veins  and  blackish  stigma;  fore  legs  mostly  stranuneous,  mid  legs 
similarly  colored  to  the  fore  legs  but  with  their  femora  tinged  with 
brown,  hind  legs  with  their  cox®  brownish,  their  trochanters  yel- 
lowish, their  femora  mostly  dark  brownish,  their  tibisB  with  ^  the 
apical  half  mostly  dark  brown,  the  rest  yellowish  except  for  a  sub- 
basal  brownish  macula,  their  tarsi  mostly  yellowish  except  the  apical 
joint,  which  is  dark  brown;  propodeimi  black  with  its  apical  carina 
quadrangular,  the  lateral  processes  not  prominent;  carapace  black, 
with  a  dotlike  area  just  below  the  apex. 

Type-locality. — ^Pemambuco,  Bonito  Province,  Brazil. 

Type.— Chi.  No.  14713,  U.S.N.M. 

AUotopotype. — ^Essentially  as  in  the  type  except  the  flagel,  which  is 
18-jointed,  with  all  the  joints  longer  than  thick;  thorax  black  except 
the  mesonotum,  which  is  reddish  anteriorly  and  laterally  on  the 
anterior  half;  carapace  with  a  transversely  oval  foramen  at  apex. 

Labeled,  No.  576.    A.  Koebele,  February,  1883. 

CHBLOlfUS  (CHBLOimiLA)  TOWNSBNDI,  ntw  tpedei. 

Female. — ^Length,  2.5  mm.;  black  and  shining;  sides  of  the  front 
with  arcuate  stri®,  the  striated  portion  bounded  above  by  a  carina; 
a  well-marked  furrow  between  the  upper  edge  of  the  clypeus  and  the 
face;  front  with  a  prominent  almost  carina  like,  longitudinal,  median 
welt  extending  upward  from  a  little  below  a  point  on  a  line  with  the 
lower  edge  of  the  antennal  scrobes;  scape  castaneous,  nearly  as  long 
as  the  first  and  second  flagellar  joints  combined;  pedical  brownish; 
flagel  14-jointed,  first  five  joints  mostly  brownish,  the  remaining 
joints  blackish  to  black,  all  joints  longer  than  thick;  tegulsB  rather 
stramineous;  forewings  brownish,  with  blacldsh  veins,  stigma  and 
parastigma,  the  basal  third  of  the  forewings,  however,  are  rather  yel- 
lowish or  stramineous  with  the  veins  of  the  same  portion  stramineous; 
legs  and  apical  foramen  of  the  carapace  essentiaUy  as  in  Chehnus 
szepligetii  Yiereck;  carapace  rather  cylindrical. 

Type-locality. — ^Department  of  Piura,  Peru. 

IVpe/— Cat.  No,  14714,  U.S.N.M. 

Collected  by  C.  H.  T.  Townsend  and  labeled,  No.  7d5^3q. 

Named  for  Mr.  C.  H.  T.  Townsend. 
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CHELONUS  (CHELONUS)  CHILBNSIS,  new  spedM. 

Jfofe.— Length,  6  mm.;  agrees  with  the  original  description  of 
Chdon/us  hi'punduUvtua  Viereck,  except  in  the  apical  edge  of  the 
clypeus  which  is  truncate,  in  the  first  joint  of  the  flagel,  being  appar- 
ently as  long  as  the  scape,  and  in  the  carapace,  which  is  black 
throughout. 

Type4ocality. — Chile. 

Type.— Cat.  No.  14711,  U.S.N.M. 

Presumably  collected  by  E.  C.  Reed.  This  may  prove  to  be  the 
male  of  Chelonus  lipunciulaius  Viereck. 

CHELONUS  (CHRLONUS)  GOSSTPII,  new  spedei. 

Female. — ^Length,  2.5  mm.;  otherwise  agrees  with  the  original 
description  of  Chelonus  buschi  Viereck  except  as  follows:  Mandibles 
pale  stramineous  between  base  and  apex;  scape  and  pedicel  pale, 
stramineous;  flagel  23-jointed,  the  seventh  to  twelfth  joints  appar- 
ently a  little  thicker  than  long,  the  first  joint  yellowish,  tJie  remauiing 
joints  more  or  less  brownish;  all  coxse  rather  castaneous,  mid  femora 
stramineous  tinged  with  castaneous,  mid  tibise  and  tarsi  more  or  less 
brownish;  hind  trochanters  mostly  stramineous,  hind  femora  casta- 
neous, hind  tibijB  mostly  brownish,  yellowish  at  extreme  base,  hind 
spurs  pale,  hind  tarsi  brownish;  wings  uniformly  almost  colorless, 
tinged  with  brown,  tegulse  rather  castaneous,  veins  almost  con- 
colorous,  brownish,  media  pale  at  base,  stigma  brownish;  carapace 
blackish  throughout,  without  a  median  longitudinal  carina. 

Type-locality. — ^Pemambuco,  Bonito  Province,  Brazil. 

Type.— Cat.  No.  14712,  U.S.N.M. 

AUotopotype. — ^EJssentially  as  in  the  type  but  with  the  seventh  to 
twelfth  joints  of  the  flagel  distinctly  longer  than  thick. 

Labeled,  "No.  285,  on  cotton  worm,  February  11,  1883." 

CHBLONUS  SZBPLIGBTH,  new  name. 

Chelonus  8obrinu8  Szepuqeti,  Ann.  Hist.  Nat.  Mus.  Nat.  Hung.,  vol.  2,  p.  194, 
1904,  not  of  Haldeman,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  4,  p.  203, 1849. 

CTANOPTBRU8  DBPRBSSI,  new  spedei. 

Female. — Length,  13  mm.;  judging  from  the  original  description  of 
Ipobmcon  persimilis  Szepligeti  this  would  appear  to  be  a  closely 
r^ated  species;  G.  depressi  can  be  distinguished  from  the  former  by 
the  head,  thorax,  abdomen,  antennse,  and  legs  being  black  throughout 
except  the  first  four  dorsal  segments  which  are  reddish  black. 

Type4ocality. — ^Port  of  Spain,  Trinidad. 

Tt/pe.— Cat.  No.  14715,  U.S.N.M. 

Labeled,  "from  larva  of  Steirastoma  depressum,  P,  L.  Guppy,  ColL 
No.  77." 
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CTAHOPTERU8  PBCULIARISi  new  spedM. 

Female. — Length,  12.5  mm.;  apparently  agrees  best  with  Ipobracon 
banaereneis  (Schrottky)  as  originally  described,  but  differs  especially 
as  follows:  Cheeks  reddifih;  antennse  distinctly  shorter  than  the 
body,  thorax  rather  castaneous;  fore  cox®  and  trochanters  concolor- 
ous  ¥dth  the  femora;  mid-coxse  and  femora  blackish  brown,  their 
trochanters  rather  testaceous ;  hind  legs  blackish  throughout  excepting 
base  of  tibi»  and  the  trochanters  which  are  pale;  wings  almost  uni- 
formly dark  brown;  the  radial  cell  at  base  and  along  the  lower  edge, 
first  cubital  cell  and  base  of  third  discoidal  cell,  yellowish;  first  dis- 
coidal  cell  rather  blackish,  second  transverse  cubitus  bisinuate; 
propodeum  without  furrows;  abdomen  uniformly  dark  reddish; 
second  dorsal  segment  mostly  smooth,  laterally  elevated  along  the 
margins,  medially  rather  triangularly  intumescent,  the  swollen 
median  area  at  base  on  each  side  with  a  sharp  edge;  third  dorsal 
segment  with  the  anterior,  lateral  are»  barely  indicated;  ovipositor 
12  mm.  long. 

Type-locality. — San  Bernardino,  Paraguay. 

Type.—Ceit  No.  14716,  U.S.N.M. 

Labeled,  "  No.  814,  K.  Fiebrig,  collector,  October  20." 

CTANOPTBRUS  STEIRASTGMiB,  atw  tpedei. 

Female. — ^Length,  11  mm.;  appears  to  have  characters  in  common 
with  those  mentioned  in  the  original  description  of  Bracon  nigripes 
Brulle,  from  which  it  may  be  distinguished  by  not  having  the  pale 
portions  of  thorax  and  abdomen  concolorous,  the  former  being  reddish 
and  the  latter  yellowish,  and  the  proportionally  shorter  ovipositor; 
differs  from  Ipobracon  grandicepa  Szepligeti,  with  the  original  descrip- 
tion of  which  it  agrees,  except  in  the  first  abscissa  of  the  cubitus  not 
being  broken,  in  the  pronotum  being  reddish  and  in  the  pale  portion 
of  the  abdomen  being  yellowish.    Ovipositor  7  mm.  long. 

Type-locality. — Port  of  Spain,  Trinidad. 

Type.—Ca,t.  No.  14717,  U.S.N.M. 

AUotopotype. — ^Essentially  as  in  the  type  except  in  the  attentuated 
portion  of  the  median  area  of  second  segment  which  is  more  carinate 
than  in  the  type. 

Labeled^ ''  from  larva  of  Steiraetoma  depreseum,  P.  L.  Ouppy,  col- 
lector; No.  76." 

DIGONOGASTRA,  new  genus. 

This  name  is  proposed  for  a  group  of  species  having  characters  in 
common  with  Chfanoptenia  Haliday  but  with  an  area  or  keel  on  the 
third  dorsal  segment. 

Type. — Bracon  epicua  Cresson. 
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i    BUBADIZOR  UTHOCOUJBTIDIS,  imw  spedM. 

Female. — ^Length,  2  mm.;  mostly  stramineous  and  finely  sculp- 
tured; face  rather  yellowish;  interocellar  space  blackish;  mesopleure 
without  a  furrow,  finely  sculptiu*ed;  propodeum  delicately  sculptured, 
virtually  without  carinsB;  blackish  at  apex;  cubital  vein  wi^  only 
two  abscissae;  dorsal  abdominal  segments  rather  granular  excepting 
third  and  fourth  segments  apically  and  most  of  remaining  segments 
which  are  polished;  onychii  blackish;  exerted  portion  of  oyipositor 
at  least  three-fifths  as  long  as  the  abdomen. 

Type-locality. — ^Aubumdale,  Massachusetts. 

Type.— Ca.t.  No.  14718,  U.S.N.M. 

Labeled,  "  bred  from  leaves  of  the  swamp  whiteoak  mined  by  LUho- 
ecUetes  hamadryadeUa  Clemens,  July  25,  1911." 

Received  from  Mi*.  C.  W.  Johnson. 

SUTRICHOPSIS  AGROMTZJB,  new  ipecles. 

Female. — ^Length,  1.25  mm.;  mostly  black  and  polished;  dypeua 
yellowish,  its  anterior  edge  arcuated  so  as  to  form  a  transversely 
elliptical  opening  with  the  mandibles  when  the  latter  are  in  the  flexed 
position;  mandibles  mostly  yellowish,  with  brownish  to  blackish 
tips;  other  mouth  parts  rather  whitish  yellow;  scape  and  pedicel 
rather  brownish;  flagd  17-jointed,  brown,  all  the  joints  at  least  twice 
as  long  as  thick;  mesopleuraB  with  an  oblique,  f oveloat^  furrow  extend- 
ing downward  and-  backward;  tegulsB  brownish,  wing  base  rather 
stramineous;  legs  mostly  yellowish  excepting  hind  tibis  and  tarsi 
which  are  mostly  fuscous;  wings  with  a  brownish  tinge;  propodeum 
mostly  indefinitely  sculptured;  first  dorsal  segment  distinctly  longer 
than  wide  at  apex,  rather  reticulated  and  yellowish;  second  segment 
smooth  and  yellow,  approximately  as  long  as  wide  at  base  and  neaily 
twice  as  wide  at  apex  as  at  base;  ovipositor  hardly  exerted. 

Type-locality. — Lafayette,  Indiana. 

Type.— Cat.  No.  14719,  U.S.N.M. 

Labeled,  "  Webster  No.  6395,  August  7, 1911,  P.  Luginbill  collector, 
reared  from  Agromyza" 

AUotopotype. — Essentially  as  in  the  type,  but  scape  and  pedicel 
rather  stramineous;  flagel  19'-jointed. 

Data  as  in  the  type. 

HABROBRACOR  JOHANRSBHI,  new  spedM. 

Female. — ^Length,  2  nun.;  relate(l  to  Hahrohracon  stahUia  Wesmael 

from  which  it  may  be  distinguished  by  the  22-jointed  antenns,  in 

the  almost  entirely  blackish  head,  the  yellow  border  along  the  eye 

being  greatly  reduced;  legs  mostly  blackish,  the  hind  tibi»  pale  at 

)ase,  and  bencAth  on  the  basal  half;  abdomen  mostly  black  or 

lackish  except  the  ventral  fold  which  is  stramineous. 
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Type4ocalUy. — Orono,  Maine. 

Type.— Ceit.  No.  14720,  U.S.N.M. 

A  paxatopotype  has  the  antemue  21-jointed. 

This  is  the  species  referred  to  as  Bracon  sp.^ 

*  HABROBRACON  TBTRALOPHiB,  new  ^edM. 

Fenude. — ^Length,  2  mm.;  antemiffi  23-jointed;  related  to  H. 
johavtnaeni  Viereck  from  which  it  can  be  distinguished  by  the  strar 
mineous  hind  femora. 

Typ^locaLity. — ^Lafayette,  Indiana. 

Type.—Cdii.  No.  14720,  U.S.N.M. 

Feiruile  parcUopotype. — ^Essentially  as  in  the  type,  the  abdomen 
mostly  black.  Labeled,  '^  Webster  No.  6344,  issued  September  19, 
1911,  P.  Luginbill,  collector." 

HBLCOIV  CASTAIVBJI,  new  ^edat. 

Female. — ^Length,  8.5  mm.;  related  to  H.  devJtipes  BruUe  from 
which  it  can  be  distinguished  by  the  black  antenn»,  thorajc,  pro- 
podeum  and  fourth  and  following  abdominal  segments,  and  in  the 
almost  impunctate  second  dorsal  segment. 

Typerlocality. — ^Tryon,  North  Carolina. 

2^p^,_Cat.  No.  14722,  U.S.N.M. 

Allotype  characters  essentially  as  in  the  type.  Specimens  ex- 
amined are  from  the  type-locality  and  labeled,  ^^  Castanea  denUUa, 
W.  F.  Fiske,  collector,  with  the  following  Hopk.  U.  S.  numbers: 
3015A.,  3075sr.,  SOSSjr.,  30146.,  3033/.,  and  14076." 

The  pupa  case  is  translucent  testaceous,  11  mm.  long,  nearly 
three  times  as  long  as  wide  in  the  middle,  and  membranous  with 
some  free  strands  of  silk. 

MACROCBliTRUS  CERASIVORANJB,  new  ipeciei. 

Female. — ^Length,  8  mm.;  mostly  uniformly  reddish;  ocellar  region 
blackish;  antennas  mostly  brownish,  becoming  blackish  toward  the 
end,  flagel  51-jointed;  third  joint  of  the  maxillary  palpi  somewhat 
shorter  than  the  first  joint  of  Ibhe  flagel  but  more  than  half  the 
length  of  that  joint;  palpi,  mouth  and  clypeus  rather  stramineous; 
head  a  little  wider  than  long;  tegul»  stramineous;  wings  almost 
colorless,  with  a  brownish  cast.,  stigma  brownish  stramineous,  veins 
brownish;  nenoilus  virtually  interstitial  or  a  little  beyond  the  basal 
vein;  legs  mostly  reddish,  the  trochanters  rather  stramineous;  abdo- 
men shining,  with  minute  setigerous  punctures;  the  first,  second,  and 
third  segments  striate,  the  first  segment  rather  sculptureless  down 
the  middle  on  the  basal  half«  the  second  depressed  along  the  lateral 
margin,  the  depression  rather  clavate  in  outline,  the  apical  third 

i  Bull.  No.  106,  liftlne  Agr.  Exp.  Station,  Oiono,  Maine. 


624  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol,  42. 

of  the  segment  smooth  and  without  strisB;  ezaerted  portion  of  the 
ovipositor  9  mm.  long. 

Type4ocaMty. — ^Ithaca,  New  York. 

Type.— Ceit.  No.  14723,  U.S.N.M, 

Allotype. — ^Essentially  as  in  the  type. 

Labeled,  "reared  June,  1911,  from  Archips  cerasivoraruiy  Gleim  W. 
Herrick."  A  female  paratype  studied  is  labeled,  "  Pullman,  Washing- 
ton, No.  6618°,  on  Cdcoecia  cerasivorana,  C.  V.  Piper,  collector." 

MBTEORUS  NIPPONENSIS,  new  «peciM. 

Female. — ^Length,  4.5  mm.  long;  related  to  M.  pvlchricornis 
Wesmael  in  structure  but  with  the  fosse  of  the  petiole  so  incon- 
spicuous as  to  be  easily  taken  for  the  starting  points  of  8tri»  unless 
magnified  35  times,  also  the  recurrent  vein  is  clearly  received  by 
the  first  cubital  cell;  color  very  as  in  Jf .  japonicus  Ashmead. 

Type4ocality, — Japan. 

l)/pe.—CB.t.  No.  13082,  U.S.N.M. 

Labeled,  "Gip.  Moth  Lab.  No.  1075,  Jn.  30." 

BilCRGBRACGN  VBSTmcmA,  new  ^pecioB. 

Female. — ^Length,  3  mm.;  judging  from  descriptions  this  is  related 
to  Bracon  MmaculcUus  SzepUgeti  and  B.  hinotatus  Szepligeti;  from 
the  former  it  may  be  known,  by  the  smooth  not  wrinkled  face,  by 
the  subcylindrical  scape,  by  a  suggestion  of  parapsidal  furrows,  by 
the  cubital  vein  being  straight  at  base,  by  the  rather  oval  abdomen, 
by  the  reddish  head  and  thorax  with  black  stains  and  black  meso* 
sternum,  by  the  yellowish  metathorax  and  blackish  propodeum,  by 
the  more  or  less  stramineous  legs  excepting  the  hind  tibi»  and  tarsi 
which  are  mostly  infuscated,  the  basal  fourth  of  the  hind  tibin 
being  pale,  rather  whitish  stramineous,   by  the  mostly  yellowish 

abdomen  with  a  blackish  or  dark  stain  down  the  middle  on  the 

■ 

apical  half  and  in  the  ovipositor  which  is  not  much  longer  than 
the  abdomen,  resembling  in  this  particular  the  latter  species  to 
which  it  seems  to  be  related.  Wings  brownish;  fiagel  25- jointed; 
median  carina  of  propodeum  not*  reaching  up  to  the  middle  but 
prolonged  almost  to  the  base  as  a  median  welt;  second  segment 
with  an  acutely  triangular  median  intumescence,  the  apex  of  which 
is  prolonged  as  a  median  welt  almost  to  the  apex  of  the  segment. 

TypeAocaHity. — ^Department  of  Piura,  Peru. 

IVpe.— Cat.  No.  14724,  U.S.N.M. 

AUotopotype. — ^Antennsd  24-jointed ;  essentially  as  in  the  type. 

Labeled,  "reared  from  ArUhonomus  vestUus,  dept.  Piura,  Peru, 
July,  1911,  C.  H.  T.  Townsend,  No.  795®3i;  from  infested  squares 
and  new  bolls,  dept.  Piura,  Peru,  No.  795;  and  from  square-weevO 

-V8D  north  Peru,  October  23, 1910,  No.  795''3a.'' 
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A  series  of  paratopotypes  shows  this  to  be  a  variable  species  in 
color  and  size,  ranging  paler  or  darker  than  the  type  and  smaller; 
structurally;  however,  it  is  quite  fixed.  The  paratypes  from  north 
Peru  average  somewhat  larger  than  the  type  and  are  better  devel- 
oped, with  the  intumescence  ending  in  a  carina  and  with  the  false 
suture  distinctly  foveolate. 

MONOGONOGASTRA,  new  genus. 

Proposed  to  cover  a  group  of  species  distinguishable  from  Campy- 
loneiirus  Szepligeti  by  the  absence  of  a  median  area  or  carina  on  the 
third  dorsal  abdominal  segment. 

Type. — Bracan  (Uripectus  Ashmead. 

PSRIurUS  BPITRICIS,  new  species. 

Female. — ^Length,  1.5  mm.;  labial  palpi  apparently  two-jointed; 
stramineous,  smooth  and  polished,  black  around  the  ocelli,  mandibles 
with  castaneous  tips,  fiagel  mostly  brownish,  18-jointed,  the  joints 
longer  than  thick;  notauli  rather  foveolate  and  meeting  at  the  hind 
margin  of  the  mesonotum  which  is  somewhat  brownish;  venation 
virtually  as  in  PerUitus  meHinus  Provancher,  the  membrane  practi- 
cally colorless,  veins  and  stigma  brownish  stramineous;  legs  rather 
uniformly  stramineous,  except  the  apical  joint  of  the  tarsi  which  is 
rather  brownish;  propodeum  impressed  posteriorly,  poorly  reticu- 
lated; petiole  well  differentiated,  smooth,  almost  parallel  sided,  post- 
petiole,  longitudinally  striated,  a  little  shorter  than  the  petiole,  wider 
at  apex  than  at  base  and  longer  than  wide  at  apex;  first  segment  a 
little  longer  than  half  of  the  rest  of  the  abdomen,  sheaths  of  the  ovi- 
positor at  least  as  long  as  the  first  segment. 

Type-locality. — ClarksviUe,  Tennessee. 

Type.— Chi.  No.  14725,  U.S.N.M. 

AUotopotype. — Differs  from  the  type  chiefly  in  the  21-jointed  fiagel, 
blackish  front,  vertex,  and  dorsum  of  apical  third  of  abdomen,  rest 
of  heady  thorax,  and  propodeum  rather  castaneous. 

The  type  is  labeled  "reared  May  28, 1911,  the  allotopotype  June  9, 
1911,  and  two  female  paratopotypes  May  25,  30, 1911,  from  adults  of 
Epiirix  parouUbf  S.  E.  Crumb."    The  cocoon  is  pure  white  and  wooly. 

APAIVTBLBS  (PROTAPAHTBLBS)  IBLTUI,  mw  fptciei. 

Female. — ^Length,  2.5  mm.;  related  to  Aparddes  (ProtapanteUa) 
eassianua  Riley  from  which  it  differs  in  the  shining  face,  in  the  wings 
being  colorless  with  stramineous  veins  betweeu  the  base  of  wing  and 
base  of  stigma,  and  with  brownish  tinge  and  brownish  veins  beyond, 
in  the  blackish  stigma,  in  the  black  tegulse,  and  blackish  wing  base ; 
in  the  first  segment  being  truncate  and  indistinctly  sculptured  at 
apex,  in  the  second  plate  being  nearly  as  wide  at  base  as  long  down 
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the  middlei  and  in  the  hi^d  tibi®  being  abnost  entirely  testaceous. 
As  in  ^.  caasianus  Biley  the  facial  line  is  apparently  shorter  than  the 
transfacial  line,  the  first  dorsal  plate  is  distinctly  narrower  at  apex 
than  at  base  and  less  than  twice  as  long  as  wide  at  base;  the  first 
and  second  plates  are  mostly  smooth;  the  propodeum  smooth  and 
without  a  median  longitudinal  carina  and  the  hind  cox»  and  their 
femora  black. 

Type-locality. — Knox,  Indiana. 

Type.— Ca^t.  No.  14726,  U.S.N3I. 

Labeled,  ''  bred  from  FeUia  sp.  June  4,  1911,  M,  M,  High,  Chitten- 
den No.  1850/'  Bureau  of  Entomology,  United  States  Department  of 
Agriculture. 

APANTELBS  (PRGTAPAlTrELBS)  HBSPEIUDIVORUS.  new  species. 

Female. — ^Length,  1.75  mm.;  related  to  Apantdes  (PrctaparUeleg) 
craTnJn  Weed,  with  which  it  agrees  in  the  head  being  apparently  wider 
than  long,  in  the  vertical  diameter  of  the  thorax  being  apparently  equal 
to  the  horizontal  diameter,  in  the  absence  of  a  carinate  fold  between 
mesopleurffi  and  mesostemum,  in  the  first  plate  being  wider  at  apex 
than  at  base  and  wider  at  apex  than  the  second  plate  is  long  down 
the  middle,  in  the  third  dorsal  segment  being  virtually  sculptureless 
at  base,  in  the  stramineous  or  at  least  pale,  tegulse,  in  the  hind  coxs 
being  mostly  black  or  blackish  tipped  with  stramineous,  and  in  the 
second  plate  being  sculptured  all  over.  It  differs  most  tangibly  in 
the  uniformly  dark  brown  to  blackish  antennsB,  in  the  almost  impunc- 
tate,  polished  scutel,  in  the  black  or  blackish  dorsal  segments  of  the 
abdomen,  and  the  presence  of  a  median  welt  on  the  second  plate. 

Type-locality. — ^East  River,  Connecticut. 

Type.—CsLt.  No.  14727,  U.S.N.M. 

The  specimens  examined  are  labeled,  "reared  from  a  skipper  larva 
on  oak,  August  5,  1910,  Chas.  R.  Ely." 

The  characters  in  the  male  paratopotype  are  essentially  as  in  the 
female. 

The  cocoons  are  white,  covered  with  loose  silk  and  loosely  grouped. 

APANTELBS  (PROTAPAirrBLBS)  PTRAUSTJB,  new  species. 

Female. — Length,  2.5  mm.;  head  apparently  wider  than  long, 
flagel  wholly  dark  brown,  and  in  this  respect  agreeing  with  Apan- 
telas  (Protapantelas)  Iseviceps  Ashmead,  from  which  it  may  be  distin- 
guished by  the  second  plate  not  being  sculptured  throughout  but 
partly  smooth  and  mostly  shining;  thorax  not  depressed,  hind  femora 
mostly  stramineous,  with  blackish  tips;  second  plate  without  deep 
foveolate  oblique  furrows  on  basal  half.  In  P.  Ixviceps  Ashmead, 
as  in  this  species,  the  first  plate  is  wider  at  apex  than  the  second  plate 
is  long  down  the  middle;  the  pleursB  are  not  separated  from  the 
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mesostemum  by  a  carinate  fold;  the  third  dorsal  segment  is  perfectly 
smooth  at  base,  and  the  tegul®  are  dark  brownish  or  blackish. 

Type-locdlity. — ^East  River,  Connecticut. 

Type.— Cat.  No.  14728,  U.S.N.M. 

Labeled,  "reared  August  7, 1909,  from  Pyraustafutilalis,  Chas.  R. 
Ely,  No.  113." 

The  allotype  agrees  fairly  well  with  the  description  of  the  type. 

APARTELBS  (PSBUDAPAKTBLBS)  CHOREUTI,  new  speclee. 

Female. — ^Length,  2.5  mm.;  related  to  Pseudapanteles  etieUssYierock 
from  which  it  differs  in  the  yellowish  scape;  in  the  legs  including 
coxsd  being  stramineous,  except  for  the  hind  tibise,  which  are  red- 
dish and  the  hind  tarsi  which  are  brownish;  in  the  brownish  wings 
with  darker,  brownish  stigma  and  veins,  with  the  radius  about  half 
as  long  as  the  transverse  cubitus;  in  the  rather  reticulately  rugose 
propodeum;  in  the  rugulose  first  dorsal  plate  which  is  apparently  a 
little  narrower  at  apex  than  at  base,  at  least  twice  as  long  as  wide  at 
base,  and  apparently  wider  in  the  middle  than  at  base  or  apex; 
second  plate  a  little  shorter  down  the  middle  than  the  first  plate  is 
wide  at  apex,  nearly  four  times  as  wide  at  apex  as  long  down  the 
middle,  rather  spindle  shaped,  and  longitudinally  striate;  third, 
dorsal  segment  dullish  and  brownish  except  for  a  yellowish  spot  on 
each  side  and  a  little  longer  than  the  second  plate;  first,  second,  and 
most  of  third  ventral  segments  as  well  as  the  prominent  hypopygium 
more  or  less  stramineous. 

Type-locality. — Anglesea,  New  Jersey. 

Type.— Cat.  No.  14729,  U.S.N.M. 

The  allotype  agrees  fairly  well  with  the  type. except  in  the  sec- 
ond plate  which  is  about  as  long  as  the  first  is  wide  at  apex,  trape- 
zoidal not  spindle  shaped  and  about  three  times  as  wide  along  its 
straight  apical  edge  as  long  down  the  middle ;  in  the  apex  of  the  first 
plate  being  distinctly  narrower  than  the  base  and  in  the  hypopygium 
being  dark  brown  to  blackish  while  the  rest  of  the  venter  is  mostly 
stramineous. 

Both  specimens  are  labeled,  "reared  in  July  from  (Th^oreutiscardineUa, 
W.  D.  Kearfoot,  No.  60." 

SPATmUS  BRTTH IIBRI,  new  tpedei. 

Female. — Length,  2.75  nmi.;  superficially  similar  to  Spathius 
unyfasciaivs  Ashmead  from  which  it  may  readily  be  distinguished  by 
ik^i^  better  impressed  stemauli  which  are  not  boimded  below  by  a 
carina;  prothorax  blackish  throughout;  first  dorsal  segment  apically 
and  disk  of  second  dorsal  segment  mostly  reddish  brown;  pale  por- 
tions of  l^s  mostly  rather  stramineous,  the  tarsi  rather  reddish 
stramineous,  except  tip  of  onychium,  claws  and  empodium  which  are 
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blackish,  amxuJus  at  base  of  tibisB  almost  colorless,  rather  smoky 
whitish;  fiagel  24-jointed,  first  and  second  joints  paie  and  almost 
concolorous  with  the  testaceous  scape  and  pedicel ;  face  and  mandi- 
bles mostly  brownish;  ovipositor  somewhat  longer  than  the  abdomen; 
otherwise  agreeing  essentially  with  the  original  description  of  Spaikias 
unifdscicUus  Ashmead. 

Typ&-locdlity. — Columbia  Falls,  Montana. 

Ti/pe.— Cat.  No.  14730,  U.S.N.M. 

Labeled,  "No.  8574  Hopk.  U.  S.,  from  Pissodes  species,  Josef 
Brunner,  collector.'' 

Named  for  Mr.  Josef  Brunner. 

Genus  TRIASPIS,  Haliday. 
Triaspia  Hauday,  Ent.  Mag.,  vol.  3,  1835,  pp.  123-124. 

Many  species  originally  included. 

Type. — SigalpTius  caudatus  Noes,  by  present  designation. 
This  is  the  same  as  SigalpTius  of  auUiors  not  of  Latreille  which  latter 
is  isogenotypic  with  SpJuieropyx  Illiger. 

TRIASPIS  PISSODIS,  new  species. 

Female. — ^Length,  2  mm.;  black  and  shining  or  polished;  clypeus 
rather  coarsely  indefinitely  pimctured;  mandibles  reddish,  blackish 
at  base  and  apex;  palpi  blackish;  antenn»  blackish;  flagel  18- 
jointed,  its  joints  all  longer  than  thick;  tegulsB  blackish;  notauli 
foveolate;  wings  almost  colorless,  with  a  dark  tinge;  stigma  and  costa 
blackish,  veins  blackish  stramineous;  second  abscissa  of  the  cubitus 
nearly  twice  as  long  as  the  first  abscissa  of  the  radius;  all  coxsb  black, 
fore  and  mid  trochanters  blackish;  fore  femora  atramineous,  with 
blacldsh  stains,  fore  tibise  stramineous;  mid  femora  reddish,  blackish 
above,  mid  tibisB  reddish;  hind  femora  and  tibiae  reddish,  the  latter 
blackish  above;  all  tarsi  mostly  blackish;  propodeum  vaguely 
areolated;  abdomen  with  two  distinct,  curved,  transverse  furrows 
dividing  the  dorsum  into  three  almost  equally  long  segments,  all  of 
which  are  longitudinally  striated,  the  striae  of  the  third  segment  con- 
verging toward  a  median  longitudinal  smooth  or  punctured  or  rough- 
ened area,  the  third  segment  with  its  apical  edge  reflexed  so  as  to  form 
an  apical  boimding  channel  to  the  segment;  exerted  portion  of 
ovipositor  approximately  two-thirds  as  long  as  the  abdomen. 

ISjpe4oadUy. — Columbia  Falls,  Montana. 

Type.— Cat.  No.  14731,  U.S.N.M. 

AUoiype. — Essentially  as  in  the  type  even  to  the  number  of  joints 
in  the  flagel. 

The  specimens  are  labeled,  "  No.  8573,  Hopk.  U.  S.,  ex  Pissodes 
species,  bred  specimens,  June  1-7, 1911,  Josef  Brunner,  collector.*' 
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TRIASPXS  VBSrmCIDA,  new  ^edM. 

Fenude, — ^Length,  2  mm.;  black,  clypeus  rather  coarsely  but 
indefinitely  sculptured;  mandibles  testaceous,  tipped  withcastaneous; 
scape  somewhat  darker  than  the  mandibles  but  similarly  colored; 
pedicel  brownish,  flagel  with  its  first  three  joints  mostly  brownish 
the  remaining  joints  black  or  blackish,  the  joints  near  the  apex  almost 
as  short  as  thick;  tegulffi  blackish;  basal  two-thirds  of  the  costa  yel- 
lowish, rest  of  costa  brownish  as  is  the  stigma,  remaining  veins  pale 
stramineous,  almost  colorless;  second  abscissa  of  the  bubitis  virtu- 
ally as  long  as  the  first  abscissa  of  the  radius;  legs,  including  fore 
cox»  mostly  stramineous,  mid  and  hind  coxae  mostly  brownish; 
propodeum  mostly  smooth  and  almost  polished,  the  dorsal  aspect 
separated  from  the  posterior  aspect  by  a  transverse  angulated  carina; 
posterior  aspect  more  or  less  divided  into  areolsB  by  obUque  carinsB; 
anterior  aspect  of  first  segment  with  a  prominent,  rather  transverse 
carina  on  each  side  between  the  anterior  aspect  and  the  rest  of  the 
segment,  the  same  carina  being  continued  down  the  segment  to  the 
apex  as  one  of  the  strise;  first  and  second  segments  striate,  most  of 
the  striffi  extending  to  the  apex  of  the  segments;  third  striate  later- 
ally, smooth  and  highly  polished  medially;  apical  edge  of  third 
segment  sinuate  and  bordered  by  a  furrow;  ovipositor  prominent,  the 
exerted  portion  longer  than  the  abdomen;  otherwise  quite  as  in  the 
genotype. 

Type-locality. — ^Department  of  Piura,  Peru. 

Type.— CsLt.  No.  14732,  U.S.N.M. 

AUotopotype. — ^Differs  from  the  type  chiefly  in  the  18-jointed 
flagel  which  is  blackish  throughout;  in  the  blackish  scape  and  pedicel, 
in  the  joints  near  the  apex  being  distinctly  longer  than  thick;  in  the 
basal  two-thirds  of  the  costa  being  browi^ish;  in  the  darker  legs,  tha 
fore  COX8B  being  brownish  and  the  hind  tibisB  and  tarsi  infuscated. 

Paratopotypes  show  that  the  costa  in  the  female  may  be  more  or 
less  yellowish  basally,  that  the  male  antennsB  may  be  colored  as  in 
the  female,  and  that  the  males  may  be  only  1.5  mm.  long. 

Labeled,  ''reared  from  AnOionomus  vestitua,  October  and  November, 
1910,  June,  1911,  No.  795°3&;  reared  from  infested  squares  and  new 
bolls,  No.  795."    All  from  the  type  locality. 

TRIASFIS  VBSTITICIDA  nx.  MIM  UTISSIMUS,  ntw  wuktf. 

Female. — ^Length,  1.25  mm.;  differs  from  Triaspia  vesHticida 
Viereck  apparently  only  in  the  sculptureless  third  segment  in  the 
mostly  blackish  legs,  and  smaller  average  size. 

Type4ocali4y. — ^Department  of  Piura,  Peru. 

Type.— CeLt.  No.  14733,  U.S.N.M. 

Allotype. — ^Essentially  as  in  the  type. 
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Labeled;  "reared  from  ATUhanamua  vestitua,  July  1911,  C.  BLT. 
Townsend,  No.  795°3;." 

Paratopotypes  labeled,  ''from  infested  squaras  and  new  bolls, 
C.  H.  T.  Townsend,  No.  795." 

ZBLOMORPH  IDEA,  new  snbgeniis. 

This  is  a  sul^enns  of  Zehmarpha  Ashmead  from  which  it  differs 
chiefly  in  the  absence  of  a  more  or  less  sinuous  foveolate  furrow  on 
the  mesopleursB  and  by  the  second  dorsal  segment  being  longer  than 
wide.  Probably  will  include  all  South  American  species  at  present 
included  under  Disophrys  Foerster. 

Type, — Zelomorpha  (Zelomorphidea)  melanota,  new  species. 

FeTndle. — ^Length,  10  mm.;  agrees  with  the  original  description  of 
DisopTiryi  opJUhalmica  Szepligeti  in  the  lower  half  of  the  face  including 
the  malar  space  being  mostly  stramineous;  in  the  dorsulum,  scutel 
and  post  scutel  being  mostly  b]ack  or  blackish;  in  the  hind  wings 
being  almost  completely  and  uniformly  brownish;  in  the  hind  femora 
and  tibiffi  being  more  or  less  reddish  and  in  the  areola  receiving  tht 
costulsB  before  the  middle. 

Type-locality. — Sapucay,  Paraguay. 

Type.—CEit.  No.  14734,  U.S.N.M. 

Labeled,  "collected  August  29,  1901." 

ZAMICRODUS,  new  genus. 

Malar  line  nearly  two-thirds  the  length  of  the  eye,  malar  space 
prolonged  downward  and  backward  into  an  angulate  process  that  has 
its  edges  reflexed  and  its  angle  lower  than  the  lower  edge  of  the 
clypens,  epistemum  of  the  prothorax  with  a  tubercle  on  each  side, 
pronotum  produced*  on  each  side  into  a  flattened  angular  crista, 
pronotum  with  its  sulcus  separated  into  four  parts,  each  of  which  is 
boimded  by  strong  carinsB,  first  dorsal  abdominal  segment  virtually 
twice  as  long  as  wide  at  apex.  Otherwise  practically  as  in  BcLasua 
Fabricius  as  represented  by  (Microdus)  Bassus  tumidvius  (Nees). 

Type. — Zamicrodus  sensUiSy  new  species. 

ZAMICRODUS  SBNSnJS,  new  ^edat.  ' 

Male. — Length,  10.5  mm.;  apparently  related  to  MicrodiLS  ockrows 
Szepligeti  from  the  original  description  of  which  it  differs  in  the  fore 
and  mid  legs,  excepting  onychium  of  mid  legs  which  is  blackish,  being 
stramineous  throughout,  in  the  hind  coxsb  and  hind  trochanters  being 
concolorous  with  the  thorax,  in  the  imiformly  reddish  hind  femora,  in 
the  basal  two-thirds  of  hind  tibiae  which  is  brownish,  with  the  apical 
third  blackish,  in  the  mostly  yellowish  wings  with  the  fourth  sixth 
d  apical  sixth  of  the  fore  wings  fuscous  as  is  the  apical  third  and  a 
;e  part  of  the  margin  of  the  hind  wings;  and  in  the  second,  third. 
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fourth,  and  base  of  fifth  segments  being  reddish  and  more  or  less 
stained  with  black,  the  first  segment  rather  concolorous  with  the 
propodeum  and  the  rest  of  the  abdomen  black. 

Type4oc(dity. — ^Manaos,  Brazil. 

Type.—CeA,.  No.  14735,  U.S.N.M. 

Labeled,  "collected  by  Miss  H.  B.  Merrill." 

Family  ICHNEIMONIDiE. 

Genus  AMORPHOTA  (Foerster)  Hcward. 

Amorpkota  Foerster,  Verb.  Naturh.  Ver.  Preuss.  Rheinknd,  vol.  25, 1868,  p.  151, 
no  species;  Bull.  No.  5,  Tech.  Ser.  Div.  Ent.,  U.  S.  Dept.  Agric,  1897,  p.  20, 
52,  fig.  7,  one  species. 

Type. — Amarphota  orgyix  Howard,  first  species  included. 
Congeneric  with  Anempheres  (Foerster)  Viereck. 

Genus  ANEMPHERES  (Foerster)  Viereck. 

Afumpheres  Foerster,  Verb.  Naturh.  Ver.  Preuss.  Rheinland,  vol.  25,  1868^ 
p.  154,  no  species;  Proc.  U.  S.  Nat.  Mus.,  vol.  39, 1911,  p.  736,  one  species. 

>     Type. — Anempkerea  diaphanm  Viereck.    First  species  included. 

Congeneric  with  Amorphota  (Foerster)  Howard  and  therefore  a 
synonym  of  the  latter  genus. 

CAMPOPLBX  (ANOrrXA)  HBLLULJi,  new  spedM. 

Female. — ^Length,  4/  nun.;  related  to  (limmeria)  Campoplex 
(Angitia)  pterophorae  Ashmead  from  which  it  may  be  distinguished  by 
the  malar  line  being  virtually  as  long  as  the  mandibles  are  wide  at 
base,  by  the  entirely  blackish  scape  and  pedicel,  by  all  cox®  being 
mostly  black,  by  the  fore  trochanters  being  stramineous,  by  the  mid 
coxsB  being  reddish,  by  the  areola  being  distinctly  longer  than  wide, 
and  by  the  third,  fourth,  and  fifth,  dorsal  segments  being  reddish  in 
part  laterally. 

Type-hcality. — Santa  Ana,  California. 

Type.—CsX.  No.  14736,  U.S.N.M. 

Labeled,  "bred  from  HeUvla  undalis,  Nov.  10,  1908,  H.  O.  Marsh, 
collector,  Chittenden  No.  1447*^^"  Received  from  the  Bureau  of 
Entomology,  U.  S.  Department  of  Agriculture. 

Since  describing  the  above  the  writer  has  received  a  specimen  of  the 
same  species  labeled,  "bred  from  PlvieUa  amissat  May  13,  1911; 
Chittenden  No.  2184°°;  H.  O.  Marsh,  collector;"  Rocky  Ford, 
Colorado.  Compared  with  a  homotype  of  (Limrieria)  Angitia  ohscura 
(Cresson)  this  specimen  differs  in  the  scape  being  blackish  beneath,  in 
the  longer  malar  space,  which  is  approximately  as  long  as  the  man- 
dibles iare  wide  at  base,  in  the  hind  ocelli  being  apparently  a  little 
nearer  to  each  other  than  to  the  occipital  carina,  in  the  almost  vertical 
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nervelliiSy  in  the  blackish  hind  tibi»  with  whitish  annulus  at  base  and 

in  the  middle  aod  in  the  abdomen  being  black  or  blackish  above 

except  for  reddish  stains  on  the  sides  of  the  third,  fourth,  and  fifth 

segments. 

ANISITSIA,  new^  genus. 

Carinal  line  or  shortest  line  from  hind  ocelli  to  occipital  carina 
approximately  twice  as  long  as  the  postocellar  line;  nervellus  ver- 
tical, angulate  below  the  middle;  propodeum  not  attaining  apex  of 
hind  coxffi  but  surpassing  the  middle  of  the  same,  its  spiracles  slit 
like;  second  dorsal  segment  shorter  than  the  first.  Related  to 
Amorphoia  (Foerster)  Howard. 

Type. — Campoplex  viUosus  Norton. 

Named  for  Mr.  J.  D.  Anisits,  who  discovered  this  genus  in  South 
America. 

(CAMPOFLEZ)  ANISrrSIA  BBLLULUS  w.    a.  (DiOlaTom). 

(ZACHRB8TA)  ANISITSIA  KUKAKBRSIS  (AdimMUl). 

(CAMPOPLBZ)  AinSITSIA  VrmCOLLIS  (Norton). 

ASTERNAULAX,  new  genus. 

Apparently  related  to  (Gabunia)  Coccygodes  Saussure  as  described 
in  Schmiedeknecht's  classification  in  Genera  Insectorum.  Compared 
with  the  genotype  of  EcJUkras  Gravenhorst  the  principal  differences 
are  as  follows:  Stemauli  wanting;  areolet  pentagonal  in  position, 
with  its  outer  side  merely  represented  by  a  streak;  nervulus  almost 
as  far  beyond  the  basal  vein  as  the  second  abscissa  of  the  discoidal 
vein  is  long,  the  latter  distinctly  shorter  than  the  third;  nervellus 
antif ureal,  broken  distinctly  below  the  middle. 

Type. — Astemarilaxjislceif  new  species. 

ASTERNAULAX  FISKBI,  new  species. 

Female. — ^Length,  8  mm.;  black;  first  and  second  joints  of  palpi 
whitish,  the  remaining  joints  dark,  slaty;  fiagel  19-jointed,  fifth, 
sixth,  and  seventh  joints  more  or  less  yellowish,  all  joints  distinctly 
at  least  twice  as  long  as  thick,  the  end  joint  truncated;  fore  legs 
stramineous,  excepting  the  onychium  which  is  blackish,  inflated  portion 
of  fore  tibi»  rather  cylindrical;  mid  legs  mostly  pale,  the  tibisd  and 
tarsi  more  or  less  darkened ;  hind  cox»,  hind  trochanters,  and  hind 
femora  reddish,  the  latter  with  a  blackish  band  before  the  whitish 
apex;  hind  tibi»  and  tarsi  blackish,  the  former  whitish  at  base,  as 
are  the  hind  metatarsi;  notauli  merely  suggested  by  a  slight  impres- 
sion and  difference  in  sculpture;  tubercles  stramineous,  t^ul®  and 
wing  base  whitish,  costa  whitish  basally,  rest  of  veins  brownish, 
stigma  blackish  except  at  extreme  base  where  it  is  whitish,  mem- 
branous portion  of  the  wings  with  a  brownish  tinge,  almost  colorless; 
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propodeum  rather  finely  reticulated,  with  an  arcuate  basal  transverse 
carina,  the  basal  area  suggested,  the  second  pleural  area  and  angular 
area  partly  defined,  otherwise  exareolate;  first  segment  almost  as 
wide  at  apex  as  long  down  the  middle,  all  dorsal  segments  but  the 
apical  dorsal  segment,  whitish  along  the  apical  edge;  exerted  portion 
of  ovipositor  hardly  longer  than  the  second  segment. 

Type^ocdHty. — Tryon,  North  Carolina. 

Type.— Cat.  No.  14737,  U.S.N.M. 

Labeled,  "No.  3033c.  Hopk.  U.  S.;  CastaneaderUata;  W.  F.  Fiske, 
collector." 

Named  for  W.  F.  Fiske. 

Genus  BATHYPLECTES^  (Foopster)  Szepligotl. 
For  remarks  on  this  genus,  see  Paracanidia,  page  642. 

BENJAMINIA,  new  genus. 

Propodenm  apparently  not  extending  to  end  of  or  beyond  the  basal 
tUrd  of  the  hind  coxsb;  hind  edge  of  mesostemom  withont  a  prooess  on 
each  side  of  mesolcns ;  propodeal  spiracles  elongate ;  petiole  with  a  far- 
row on  each  side ;  second  abscissa  of  discoidal  vein  as  long  as  or  longer 
than  the  third,  nervellns  almost  vertical,  cnrved,  not  broken;  head  not 
lenticular,  not  receding  vertically  from  the  hind  ocelli ;  distance  between 
hind  ocelli  and  occipital  carina  distinctly  greater  than  distance 
between  hind  ocelli;  areolet  wanting;  spiracles  of  first  dorsal  seg- 
ment as  near  or  nearer  to  the  apex  than  to  each  other. 

Type. — Charops  fuadpennis  Provancher. 
Named  in  honor  of  Dr.  Marcus  Benjamin. 

Genus  CALLIDORA  (Foerster)  Thomson. 

Calltdora  Fobbsteh,  Verb.  Natiirh.  Ver.  PreuBR.  Rheinland,  vol.  26, 1868,  p.  157, 
no  species;  Opusc.  Ent.,  1887,  pt.  11,  p.  1136,  two  species. 

Type. — CaMdora  anneUata  Thompson,  by  present  designation. 

(BPmALTBS)  CAIXIBPHIALTES  COMSTOCXI  (Ccmmb). 

CAMPOCTONUS,  new  genus. 

Related  to  Campoplegidea  Yiereck,  see  below,  from  which  it  may  be 
known  by  the  interstitial  nervulus,  the  neither  broken  nor  angulated 
nervellus,  by  the  recurrent  vein  being  received  by  the  areolet  at  or 
beyond  the  middle,  by  the  presence  of  a  foramin  in  the«hind  edge  of 
the  sides  of  the  mesonotum  and  by  the  depressed  second  segment. 

Type. — Limneria  corrupta  Cresson. 

CAMPOPLEGIDEA,  new  genus. 

Proposed  for  Campoplex  Authors,  not  Gravenhorst. 
Type. — Campoplex  oxyacarUhx  Boie. 
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CAMPOLSTEDEA,  new  sabgenas. 

Related  to  CaUidora  (Foerster)  Thomson  from  which  it  may  be 
distinguished  by  the  depressed  first  segment,  with  the  apical  half  of 
the  petiole  distinctly  wider  than  thick  dorso-ventrally  and  the  post 
petiole  not  bulbous.  Agrees  with  Campoletis  Foerster  as  described 
in  the  original  except  in  the  shape  of  the  abdomen. 

Type. — Campoplex  {Campoletidea)  caradrinsej  new  species. 

CAMPOPLBX  (CAMPOLBTmBA)  CARADRINiB,  new  ypectet. 

« 

Male. — ^Length,  8  mm;  areolet  quadrangular,  rather  rhomboidal; 
fore  and  mid  femora  brownish  stramineous,  tibisd  and  tarsi  of  fore 
and  mid  legs  mostly  stramineous,  tarsi  of  mid  legs  apically  with  a 
fuscous  annulus,  the  onychium  mostly  fuscous,  hind  femora  reddish 
with  blackish  stains,  hind  tibiae  yellowish  except  an  incomplete  brown- 
ish annulus  near  the  base,  a  brown  longitudinal  band  down  the  inner 
edge,  and  the  apical  third,  which  latter  is  mostly  blackish,  hind  tarsi 
colored  similarly  to  the  middle  tarsi  except  that  the  dark  annulations 
are  more  extensive,  involving  most  of  the  joints.  Otherwise  agreeing 
well  with  the  original  description  of  (Limneria)  Campoplex  montanus 
(Cresson). 

Type-locality. — Rocky  Ford,  Colorado. 

Type.— CAi.  No.  14958,  U.S.NJtf. 

Labeled,  "bred  from Caradrina  exigua,  Jime  12, 1910,  H. O.  Marsh, 
collector;  Chittenden  No.  1563." 

Genus  CAMPOLETIS  (Foerster)  Viereck. 

Campoletis  Foerster,  Verb.  Naturh.  Ver.  PreuBs.  Hheinland,  vol.  25, 1868,  p.  157, 
no  species;  Froc.  U.  S.  Nat.  Mus.,  vol.  40, 1911,  p.  190,  one  species. 

Type. — LirrtTterium  (Campoletis)  prodeniae  Viereck,  first  species 
included  and  congeneric  with  Sa^aritis  varians  Thomson.  Thus 
Campoletis  (Foerster)  Viereck  becomes  synonymous  with  Sagariiis 
Holmgren.  In  the  American  representatives  of  Sagaritis  Holmgren 
the  characteristic  production  of  the  clypeus  is  so  poorly  developed  at 
times  as  to  suggest  a  gradual  transition  to  the  type  of  clypeus  found 
in  most  Campoplegini  and  aside  from  the  clypeus  agree  best  with 
Foerster's  definition  of  Campoletis. 

Genus    CAMPOPLEX    Gravenhorst=[OMORGUS    (Foerster) 

Dalla  Torre.] 

Campoplex  Gravenhorst,  Ich.  Eur.,  vol.  3, 1829,  p.  453;  many  epedes. 

Type. — {Iclmefamon)  Campoplex  difformis  Gmelin,  Gravenhorst,  by 
^'^signation  of  Westwood.^ 

1  Intr.  Mod.  Class  Ins.,  vol.  2,  Gen.  Syn.,  1840,  p.  60. 
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CASnrAIUA  SCABRI70RMIS,  new  ipeciM. 

Femofe.— Length,  6  mm.;  apparently  related  to  C.  scdbra  Thom- 
son; black;  scape  and  pedical  yellow  beneath,  brownish  above; 
flagel  24-jointed,  the  joints  as  long  as  or  longer  than  thick,  excepting 
thirteenth  to  nineteenth  joints,  which  are  thicker  than  long;  flagel 
blackish,  becoming  reddish  brown  toward  the  tip;  labrum  yellow; 
mandibles  yellow  except  the  castaneous  tips;  palpi  whitish;  tegulse, 
wing  base,  fore  and  mid  trochanters  yellow;  fore  and  mid  cox»  red- 
dish stramineous,  rest  of  fore  legs  mostly  yellowish  or  stramineous; 
hind  coxsd  blackish,  proximal  trochanter  of  hind  legs  brownish,  dis- 
tal trochanter  of  hind  legs  yellowish,  hind  femora  reddish,  hind 
tibisd  mostly  whitish  or  pale  yellow,  infuscated  near  the  base  and  at 
apex,  the  apical  half  reddish  beneath,  hind  tarsi  pale  basally,  dark 
apically;  wings  tinged  with  brown,  costa  and  stigma  dark  brown, 
veins  brownish  stramineous;  nervellus  angulate  far  below  the  middle; 
propodeum  with  median  and  lateral  carinsd,  with  transverse  carinsB 
virtually  wanting;  second  dorsal  segment  apically  with  a  reddish 
margin,  third  dorsal  segment  with  the  apical  half  reddish,  remaining 
dorsal  segments  reddish,  ventral  fold  yellowish;  sheaths  blackish; 
ovipositor  hardly  exserted. 

Type^ocality. — Castle  Rock,  Delaware  County,  Pennsylvania. 

2Vpe.— Cat.  Ntf.  14738,  U.S.N.M. 

Labeled,  "collected  June  1,1902,  V.  A.  E.  Daecke." 

CHAROPSIMORPHA,  new  genus. 

Habitus  as  in  Oharops  Holmgren,  but  related  to  Eriborus  (Foerster) 
Schmiedeknecht,  from  which  it  may  be  distinguished  by  the  head  re- 
ceding vertically  from  the  hind  ocelli,  by  the  lenticular  head,  by  the 
antifurcal  or  vertical  nervellus,  by  the  petiole  being  without  a  fossa 
on  each  side  near  the  post  petiole,  and  by  the  laterally  carinate, 
bif ossulate  scutel. 

Type. — Charopa  tibialis  Cresson. 

(CHAROPS)  CHAROPSIMORPHA  TIBIAUS  APATmtB  (AibmMd). 

Charopa  apatwrm  Ashmead  shows  no  tangible  difference  other  than 
in  color  and  should,  at  most,  be  treated  as  a  race. 

Genus  CYMATONEURA  Kriechbaumer. 

Cymatonewra  Kriechbaumeb,  Zeitschr.  Hym.  Dip.,  vol.  1,  1901,  p.  22.    Two 
epedee. 

\  Type. — Ophion  undulatus  Gravenhorst,  by  present  designation. 

Isogenotypic  and  synonymous  with  AUocampius  (Foerster)  Thomson. 


636  PROCEEDINGS  OP  THE  NATIONAL  MU8EUM.  tol.42. 


DAICTIMORPHA,  new  genus. 

Agrees  with  Foerster's  description  of  Daicies  Foerster,  but,  unlike 
Daictea  (Foerster)  Viereck,  this  genus  belongs  to  the  Hemitelini 
Propodeum  with  the  longitudinal  carina  wanting  or  represented  at 
most  by  stnBd,  basal  and  apical  transverse  carinsB  salient  and  com- 
plete as  in  some  Mesostenini. 

Type. — DaicHmorpTui  peruviana,  new  species. 

DAICTIMORPHA  PERUVIANA,  new  ipeclet. 

Female, — ^Length,  4  mm.;  mostly  black  and  shining;  face  finely 
sculptured;  in  certain  lights  showing  appressed  silvery  pubescence; 
clypeus  mostly  smooth  and  polished;  mandibles  yellow,  with  the 
apical  half  mostly  dark;  pal^pi  yellowish;  scape  stramineous,  facetted 
internally,  hardly  longer  than  thick,  pedicel  and  first  and  second 
joints  of  the  flagel  yellowish;  flagel  22-jointed,  the  joints  not  before 
mentioned  brownish,  nineteenth  to  twenty-first  joints  thicker  than 
long,  the  remaining  joints  longer  than  thick;  thorax  black,  ahining 
and  mostly  finely  sculptured;  notauli  poorly  developed,  not  extend- 
ing to  the  middle  of  the  mesonotum;  sternauli  extending  apparently 
three-fourths  the  way  back  on  the  mesopleursd;  tubercles,  t^ulse,  and 
wing  base  whitish;  wings  with  a  brownish  tinge,  veins  and  stigma 
brownish  to  blackish;  trochanters  whitish;  fore  and  middle  coxie 
stramineous  and  whitish,  rest  of  fore  and  mid  legs  stramineous; 
hind  coxBB  blackish,  hind  femora  brownish,  stramineous  at  apex; 
hind  tibiaB  and  tarsi  pale  stramineous,  with  a  subbasal  and  subapical 
brownish  stain  or  rudimentary  annulus;  propodeum  more  or  less 
finely  sculptured  and  shining,  with  poorly  developed  plicae  and  stria; 
abdomen,  finely  sculptured,  blackish  and  shining;  first  segment 
wider  at  base  than  thick,  the  sides  of  the  petiole  vertical  and  carinate 
above  and  below;  spiracles  of  first  segment  nearer  the  apex  than  to 
each  other;  second,  third,  and  fourth,  dorsal  segments  with  the  apical 
edge  translucent  brownish;  exserted  portion  of  ovipositor  approxi- 
mately as  long  as  the  first  segment. 

Type4ocality.'--I>epfiTtmeiit  of  Piura,  Peru. 

Type.— C&t.  No.  14739,  U.S.N.M. 

Labeled,  "reared  from  cotton  squares  July  11,  C.  H.  T.  Townsend, 
No.  795^  3A." 

CAMPOPLBX  (DIADBOMA)  JAPONICUS,  ntw  ipedM. 

Answers  the  description  for  Hyposoter  chrysorrhoecLeYiereck,  except- 
ing as  follows: 

Male. — ^Length  5.5  mm. ;  malar  line  about  as  long  as  the  mandibles 
are  wide  at  base,  anterior  margin  of  clypeus  rather  arcuate  outwardly, 
scape  aud  pedicel  blackish,  edged  with  brown  or  castaneous,  greatc^ 
'diameter  of  lateral  ocellus  a  little  longer  than  the  ocellocular  line, 
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lateral  ocellar  line  a  little  longer  than  greatest  diameter  of  lateral 
ocellus,  postocellar  line  a  little  more  than  one  and  one-half  times  as 
long  as  the  lateral  ocellar  line;  teguIsB  black,  hind  tibisB  mostly  honey 
color,  with  a  subbasal  and  apical  brownish  stain,  fore  and  mid  coxib 
honey  color,  proximal  trochanters  of  fore  and  mid  legs  yellowish, 
of  hind  legs  mostly  blackish,  aU  femora  mostly  reddish, 
hind  COX8B  black,  hind  tarsi  almost  entirely  brownish, 
scutel  rugulose,  dull,  costula  complete,  areolet  trapezoi- 
dal, its  petiole  almost  wanting,  shorter  than  its  shortest 
side  or  the  side  between  recurrent  vein  and  second 
transverse  cubitus,  discocubital  vein  with  the  merest 
trace  of  a  branch  before  the  middle  (see  fig.  1); 
narrowest  part  of  petiole  about  one-third  as  wide  as 
the  postpetiole,  second  segment  longer  than  wide  at  p^^  ^  -median 
apex,  thyridia  hardly  farther  from  the  lateral  edge  auolax  or 
than  spiracles  of  the  same  segment  and  nearly  again  as  c^^poplbx 
far  from  the  base  as  from  the  lateral  edge,  their  greatest  (Dudkoii a) 
diameter  about  one-  fourth  as  long  as  the  second  seg-  'aponicus. 
ment  is  wide  at  base,  spiracle  hardly  as  far  as  its  own  width  from 
the  lateral  edge  of  the  pigmented  plate,  third  segment  about  two- 
thirds  as  long  as  the  preceding  segment,  abdomen  almost  entirely 
black,  plica  transparent  honey  color  to  translucent  brownish. 

Type-locality. — Japan. 

2Vp<5.— Cat.  No.  7258,  U.aN.M, 

Labeled  "Qip.  Moth  Laboratory  1071,  June  21." 

SPmALTBS  DOUCHOSOMA,  new  ipeclet. 

Female. — ^Length,  13.6  mm.;  related  to  EphiaUes  planifrona 
Thomson,  from  which  it  can  be  distinguished  by  the  triangular, 
emarginate,  anterior,  edge  of  the  pronotum,  by  the  yellow  margin 
along  the  upper  edge  of  the  sides  of  the  prothorax,  by  the  yellowish 
stramineous  fore  coxa  and  fore  trochanters,  by  the  reddish  upper 
swelling  of  the  mesopleursd,  by  the  reddish  scutel,  by  the  absence 
of  medial  longitudinal  carinsd  on  the  propodeum  and  by  the  second 
dorsal  segment  being  distmctly  longer  down  the  middle  than  wide 
at  apex  and  provided  with  well  impressed  oblique  furrows. 

Type4ocal%ty, — ^Tryon,  North  Carolina. 

2V2>«-— Cat.  No.  14740,  U.S.N.M. 

Labeled,  "No.  3075E,  Hopk.  U.  S.,  Castanea  derUata,  W.  F.  Fiske 
collector." 

Genus  EREMOTYLUS  (Foerster)  Thomson. 

Eremotyhu  Fobbstbr,  Verh.  Naturh.  Ver.  PreusB.  Rheinland,  vol.  25, 1868,  p. 
150,  no  species;  Opusc.  Ent.  P.  12,  p.  1193, 1888,  one  species. 

Type. — (Anomalon)  Eremotylus  margiruUus  (Juiine)  Thomson. 
First  species  included. 
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(ATELEUTl)  BRXPTBRlfUS  SLONOATUS  (Davta). 
BXBRISTBS  NUBIUPBNlflS,  new  ■padet. 

Female. — Length,  9.5  mm.;  agrees  with  Exeristes  hyaUnipermis 
Viereck,  from  which  it  may  be  separated  by  the  darker  wingSi  the 
nervellus  which  is  broken  above  the  middle,  and  the  smooth,  highly 
polished  lateral  aspects  of  the  pronotum. 

Type  locality. — Columbia  Falls,  Montana. 

Type.—CAt.  No.  14741,  U.S.N.M. 

Labeled  in  the  same  way  as  Exeristes  Jtyalinipennis  Viereck. 

EXERISTES  HTAUNIPENIHS,  new  ■padet. 

Female. — Length,  9  mm.;  of  the  European  species  of  Exeristes 
and  allied  genera  or  subgenera  this  apparently  agrees  best  with 
Exeristes  roborator  Fabricius,  from  the  typical  form  of  which  it  may 
be  distinguished  by  the  smooth,  poorly  pimctured  head,  thorax 
and  propodeum;  by  the  nervellus  being  broken  below  the  middle; 
by  the  reddish  and  blackish  hind  femora;  by  the  blackbh  hind 
tibiaer  with  stramineous  base;  by  the  blackish  hind  tarsi  with  the 
base  of  the  first  segment  or  metatarsus  stramineous;  by  the  black 
vaguely  pimctured  abdomen  and  by  the  first,  dorsal  segment  being 
apparently  longer  down  the  middle  than  wide  at  apex. 

TyperlocalUy. — Columbia  Falls,  Montana. 

Type.—CsLt.  No.  14742,  U.S.N.M. 

Labeled,  "No.  8582  Hopk. U.  S.,  from  Pissodes  species, May  10-15, 
1911,  Josef  Bnmner  collector." 

This  species  may  prove  to  be  only  a  mutant  of  Exeristes  nubUipennis 

Viereck. 

FIEBRIGIA,  ne^AT  genus. 

Head  lenticular;  temples  along  the  upper  fourth  of  the  eye,  as 
seen  in  profile,  not  extending  beyond  the  hind  edge  of  the  eye; 
mesopleuree  with  a  distinct  concavity  extending  obliquely  from  the 
anterior,  superior  edge  backward  and  downward.  Related  to 
Za^Jiarops  Viereck  and  Amx>rphota  (Foerster)  Howard. 

Type. — Campoplex  texanus  Ashmead. 

CAMPOPLEX  (HTPOTHEREUTES)  EXIOUAE,  new  Bpedes. 

Female. — Length,  5.5  mm. ;  related  to  HypoiJiereutes  geomdrx  Ash- 
mead, from  which  it  may  be  distinguished  as  follows:  Malar  line 
nearly  as  long  as  mandibles  are  wide  at  base;  scape  and  pedicel 
blacUsh;  fore  and  mid  coxae  brownish;  femora  reddish  brown;  fore 
and  mid  tarsi  brownish  stramineous,  hind  tarsi  dark  brown,  only  the 
basal  joint  pale  at  base,  hind,  proximal  trochanter  blackish;  areola 
wider  than  long;  the  areopetiolarea  similar  in  outline  to  the  same  in 
Hyposoter  parorgyise  Viereck,  planate,  at  least  not  appreciably  con- 
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cave;  abdomen  with  the  apical  half  reddish  throughout,  second, 
dorsal  segment  blackish  at  apex. 

Type4ocdlity. — ^Davis,  CaUfomia. 

IV2>«-— Cat.  No.  14743,  U.S.N.M. 

Labeled,  "bred  from  Garadrina  exigua  Oct.  26,  1908,  Dr.  Shaw, 
Chittenden  No.  2108®®."  Received  from  the  Bureau  of  Entomology, 
United  States  Department  of  Agriculture. 

AUotype, — ^Essentially  as  in  the  type,  apical  transverse  carina  of 
propodeum  more  developed  especially  between  the  areola  and 
petiolarea;  areola  apparently  longer  than  wide;  abdomen  with  black- 
ish stains  dorsally  on  ultimate  and  penidtimate  segments. 

Labeled,  "Santa  Ana,  Calif.,  issued  Sept.  30,  1908,  bred  from  larva 
of  Caradrina  exigua j  Chittenden  No.  1418®*.''  Bureau  of  Ento- 
mology, United  States  Department  of  Agriculture. 

Genus   IDECHTHIS  (Foerster)  Ashmead. 

As  represented  by  Idechthis  patvluSy  new  species,  this  genus  is 
apparently  related  to  Nothanomalon  Szepligeti  from  the  original 
description  of  which  it  differs  especially  in  the  rather  cubical  Olesi- 
campe  like  head,  in  the  noncarinate  scutel,  in  the  propodeum  not 
being  deeply  fiurowed  and  in  the  second  dorsal  segment  being  UtUe 
shorter  than  the  first.  In  this  genus  as  represented  by  /.  paivlus 
Viereck,  the  second  abscissa  of  the  discoidal  vein  is  shorter  than  the 
third,  the  nervellus  is  angulated  below  the  middle  and  antif  ureal,  the 
recurrent  vein  almost  interstitial  with  the  second  transverse  cubitus, 
and  the  propodeum  areolated,  with  well  developed  costulsd,  and  ex- 
tending beyond  the  middle  of  hind  coxs  but  not  to  the  apex  of  the 
same. 

•IDBCUTUIS  PATULUS,  new  «pedes. 

MdU, — Length,  11  mm.;  black  and  shining;  face  rather  rugulose; 
clypeus  with  its  anterior  edge  rounded,  convex,  separated  from  the 
face  only  by  the  dypeal  foramina,  punctured;  mandibles  yellow,  with 
reddish  teeth  and  stramineous  margins;  palpi  stramineous;  scape  and 
pedicel  yellowish  beneath,  dark  above;  flagel  42-joihted,  blackish; 
dorsulum  punctured;  fore  and  mid  legs  mostly  yellowish  or  yellow; 
hind  coxffi  mostly  black,  tipped  with  yellow,  hind  trochanters  yellow, 
rest  of  hind  legs  dark  brown,  hind  femora  rather  stramineous  beneath; 
tegulsB  and  wing  bases  yellow;  wings  with  a  brownish  tinge,  veins  and 
stigma  dark  brown  to  blackish;  propodeum  coarsely  sculptured; 
areola  and  petiolarea  confluent,  the  latter  transversely  ribbed, 
spiracularea  and  second  pleural  area  confluent,  the  angular  area, 
third  pleural  area,  and  terminal  half  of  petiolarea  more  or  less  con- 
fluent; petiole  nearly  cylindrical;  post  petiole  reddish  at  apex,  its 
spiracles  about  one-third  as  far  from  each  other  as  from  the  apical 
xoaj^gin;  petiole  smooth  and  shining,  feebly  punctured;  post  petiole 
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granular  and  with  scattered  punctures;  second  segment  granular,  its 
apical  fourth  reddish,  the  thyridia  brownish;  remaining  segments 
mostly  reddish,  blackish  down  the  back. 

Typerlocdlity. — San  Bernardino,  Paraguay. 

Type.— Cfit.  No.  14744,  U.S.N.M. 

Collected  by  K.  Fiebrig. 

Genus   MACROPHION   Szepligeti. 
Maerophion  Szepliqeti,  Gen.  Ins.i  Fasc.  34,  1905,  p.  32,  two  species. 

Type. — MacropTiion  omattbs  Szepligeti;  by  present  designation. 

MBSOCHORUS  PALUPBS  Briichke.  w? 

Mcde. — Liength,  3.5  mm.;  occiput  stramineous;  third  segment 
testaceous  or  stramineous  except  apically  and  laterally  where  it  is 
more  or  less  brownish,  fourth  and  succeeding  segments  blackish  above 
testaceous  laterally.  Otherwise  as  in  ^.  paUipes  as  originally 
described. 

Labeled,  "Europe,  Gip.  Moth  Lab.  1446, 1446  Jn." 

MBSOCHORUS  ORACIUS  Brtachlce.  fv? 

Male. — ^Length,  2.5  mm.;  predominating  color  blackish  or  stramin- 
eous; head  stramineous,  face  sometimes  tinged  with  reddish,  stem- 
maticum  always  blackish;  petiole  above  entirely  or  almost  entirely 
black  or  blackish,  segments  beyond  the  second,  blackish  above,  testa- 
ceous laterally. 

Labeled,  "Europe,  Gip.  Moth  Lab.  1216  C.  Ap.  25,  28,  29,  May  6, 
from  E.  chrysorrTuBa.^' 

MBSOCHORUS  TRISULCATUS,  new  «peclM. 

FeTnale. — ^Length,  4  mm.;  head  mostly  blackish,  orbits,  a  line 
across  the  face  involving  the  antennal  fossae  and  cylpeus  stramineous, 

malar  space  and  most  of  mandibles  almost  colorless, 
whitiBh,  palpi  whitish,  antennae   brownish   diversified 
with  stramineous ;  thorax  mostly  black,  tubercles,  tegulse, 
lower  edge  of  pronotum,  base  of  wings  and  nearly  all  of 
legs,  stramineous,  other  edges  of  pronotum  and  scutel 
more  or  less,  castaneous,  claws  and  apex  of  apical  tar- 
sal joint  more  or  less  fuscous,  hind  femora  testaceous 
apically  their  tibiae  with  a  fuscous  band  at  base  and 
apex,  propodeum  mostly  black  or  blackish,  first  and 
Fio.  2.— Median  second  pleural  areas  confluent,  castaneous,  the  impor- 
raoTODKUM^iN   ^^^^  areolation  is  best  shown  in  the  accompanying  fig- 
KS80CHOBU8   ure;  petiole  mostly  black  above  its  lateral  edge,  emar- 
TM5ULCATU8.     giua^g  Q^f^  ^^q  splraclcs,  postpctlole  beyond  the  spiracles 

shorter  than  rest  of  petiole,  nearly  parallel  sided  and  trisulcate, 
^he   dorsum    and   two   sides    each  being  mostly  occupied  by  a 


HO.  1920.  VBW  BEES  AND  ICHNEUMON-FLIES-'VIEBECK.  641 

longitudinal  sulcus  none  of  which  is  bounded  by  sharp  carinsd; 
postpetiole  entirely  smooth  and  polished,  apically  with  a  lunate  yel- 
lowish margin,  second,  dorsal  segment  trapezoidal,  narrower  at  base 
than  long  down  the  middle,  with  a  median,  longitudinal,  depressed 
area,  the  lateral  edge  of  the  segment  elevated  over  theispiracle  so  as  to 
form  a  kind  of  hood  for  the  spiracles,  basally  with  a  yellowish  spot 
on  each  side,  otherwise  mostly  black  except  for  an  apical  maigin  and 
a  triangular,  apical  area  which  are  stramineous,  rest  of  dorsal  seg- 
ments stramineous  with  an  apical  fuscous  band,  venter  stramineous, 
plica  whitish,  petiole  beneath  variegated,  exserted  portion  of  ovipositor 
shorter  than  the  petiole. 

ryye-focoZi^y.— Japan. 

Type.—Cht.  No.  13088,  U.S.N.M. 

Labeled,  ''Gip.  Moth  Lab.  3066  Je.  24,  Ex.  (Gflyptapantdes) :' 

ICBSCSTSNUS  (MBSOSTBHUS)  VBRSICOLOR,  new  ■padet. 

Appears  to  be  related  to  M.Junebrua,  M.  nuheculator,  and  Jf.  crfer, 
of  which  later  it  may  prover  to  be  the  female. 

Female. — ^Length,  8.5  mm.;  differs  from  M.  nubeculator  Giraud 
as  originally  described,  as  follows:  Ninth  joint  above  tipped  with 
whitish,  the  next  three  joints  entirely  whitish  above,  head  black  or 
blackish  except  for  the  inner  orbits  which  have  a  narrow  pale  line 
adjoining  the  eyes;  teguls  anteriorly  yellow,  scutel  with  a  yellow 
median  spot  behind  the  middle,  posterior  carina  of  propodeum  at 
lateral  edge  produced  into  a  roimded  flange,  wings  uniformly  clear, 
tinged  with  fuscous,. the  veins  black  or  blackish,  fourth  joint  of  hind 
tarsi  yellowish  at  base,  elsewhere  brownish. 

Type-loeality. — ^Europe. 

Type.—Csit.  No.  13079,  U.S.N.M. 

Labeled,  "Gip.  Moth  Lab.  No.  1684  A.' 

NEOGREENEIA,  new  genus. 

Closely  related  to  Nototrachys  Marshall  from  which  it  may  be  dis- 
tinguished by  the  obliteration  of  the  transverse  cubitus,  by  the  sub- 
discoidal  vein  being  virtually  interstitial  with  the  median,  the  dis- 
coidal  vein  having  but  two  abscisssD,  the  first  and  third,  the  second 
being  crowded  out,  by  the  occipital  carina  being  totally  effaced  in 
the  middle  and  by  the  different  habitus. 

Type. — Neogreeneia  pieticamis,  new  species. 

KBOORXBIIBIA  PICTICOllllIS,  B«w  SpMlM. 

Female. — ^Length,  6.6  mm.;  head  including  the  occiput  mostly 
black,  smooth  and  polished,  front  medially  produced  into  a  rounded 
elevation  near  the  anterior  oceUus  and  with  a  short,  linear,  yellow^ 
orbital  mark  on  each  side;  face,  except  laterally,  punctured,  clypeus 
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with  indistinct  scattered  punctures;  anterior  edge  of  the  clypeus 
truncate,  the  truncature  practically  as  long  as  the  adjoining  sides; 
mandihles  stramineous,  except  the  tips  which  are  rather  castaneous; 
scape  stramineous,  pedicel  and  first  two  joints  of  flagel  brownish,  rest 
of  flagel  blackish,  excepting  the  eleventh,  twelfth,  and  thirteenth 
joints,  which  are  whitish;  flagel  20-jointed,  the  joints  longer  than 
thick;  pronotum  mostly  smooth,  polished  and  castaneous,  its  dor- 
sal aspect  rather  stramineous;  prostemum  stramineoiis  with  a  black- 
ish stain  laterally;  rest  of  thorax  more  sculptured  and  mostly 
black  except  the  metanotum  which  is  reddish;  mesonotum  finely, 
indistinctly  pimctured,  the  notauli  represented  by  rather  f oveolate 
impressions ;  fore  and  mid  legs  mostly  stramineous,  hind  legs  mostly 
brownish  to  blackish,  their  coxsb  with  the  basal  half  blackish,  and 
the  apical  half  reddish;  all  spurs  stramineous;  tegulse  stramineous; 
wings  virtually  colorless  with  a  dark  cast,  stigma  and  veins  brownish 
to  blacldsh;  propodeum  reticulated,  black  except  at  extreme  apex 
where  it  is  reddish;  abdomen  blackish  except  base  and  apex  of  first 
segment  and  the  membranous  portions  which  are  more  or  less 
stramineous;  fourth,  dorsal  segment  blackish  at  base,  elsewhere 
rather  ochreous;  apex  of  abdomen  broadly  truncated,  the  ovipositor 
virtually  twice  as  long  as  the  truncature  and  rather  stramineous, 
the  sheaths  blackish. 

Type-locality. — ^Roxborough,  Pennsylvania. 

Type.— Ce^i.  No.  14745,  U.S.N.M. 

Labeled,  "collected  June  19,  1909,  Chas.  T.  Greene." 

Named  for  Mr.  Charles  T.  Greene. 

Genus  OMORGUS  (Foerster),  Dalla  Torre. 

Omorgus  Foerster  Verh.  Natuili.  Ver.  Preues.  Rheinland,  vol.  25,  1868,  p.  154, 
no  species;  Oat.  Hym.  vol.  3, 1901,  p.  114,  many  species. 

Type. — Limneria  mutahilis  Holmgren,  by  present  designation. 
Congeneric  with  Campoplex  Gravenhorst. 

(OLTPTA)  OXTRRHEXIS  PARVUS  (CrMSOo). 

PARACANIDIA,  new  genus. 

Related  to  Bathyplectes  (Foerster)  Szepligeti,  from  which  it  differs, 
especially  in  the  tryphonine  habitus,,  in  the  laterally  carinate  scutel, 
and  in  the  nervellus  being  broken,  the  break  existing  distinctly  bdow 
the  middle,  being  very  near  the  lower  end. 

Szepligeti  in  his  gruppe  Mesochoroid»  in  the  genera  Insectonun, 
fasc.  114,  1911,  makes  BafhypUctea  Foerster  synonymous  with  the 
preoccupied  CaTvidia  Holmgren.  Of  the  many  species  included  in  the 
place  just  cited,  I  choose  Canidia  exigua  Gravenhorst  as  the  type  for 
Bdthyplectes  Foerster,  making  the  latter  genus  isogenotypic  with  the 
former.    As  Baffiyplectea  Foerster  is  now  definitely  established  and 
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synonymous  with  Canidia  Holmgren,  it  will  replace  the  latter  pre- 
occupied name,  in  place  of  CamdieUa  Ashmead. 

Regarded  as  a  Mesoleptine  this  would  be  allied  to  Euryproctua 
Holmgren. 

Type. — Paracamdia  dyi,  new  species. 

PARACAinDIA  BLTI,  new  «p«des. 

Female. — ^Length,  8  mm.;  superficially  this  recalls  CaRidora 
anndUUa  Thomson,  compared  with  which  it  differs  chiefly  in  the 
better  developed  head,  which  is  somewhat  intermediate  between 
transverse  and  cubical,  the  distance  between  the  hind  ocelli  being 
apparently  half  the  distance  between  the  lateral  ocelli  and  the 
occipital  carina,  in  the  clypeus,  which  is  nearly  three  times  as  wide  as 
long  down  the  middle,  highly  polished,  and  truncated  anteriorly,  the 
truncature  apparently  as  wide  as  the  clypeus  is  long  down  the  middle; 
in  the  annulus  of  the  flagel,  which  completely  involves  joints  10,  11, 
12,  and  13,  partly  involves  joint  9,  and  almost  entirely  covers  JQint  14; 
in  the  clypeus,  which  is  dark  brown,  becoming  castaneous  along  the 
apical  edge;  in  the  mandibles,  which  are  brownish  stramineous  with 
tips  and  base  blackish;  in  each  of  the  third,  fourth,  and  fifth  joints  of 
the  maxillary  palpi  being  longer  than  the  longest  joint  of  the  maxillary 
palpi  in  C.  anneUata  Thomson,  cylindrical  and  equal  or  nearly  equal 
to  each  other  in  length;  in  the  mesopleurae  showing  a  better  suggestion 
of  stemauli  at  the  prepectal  carina;  in  the  more  completely  carinated, 
rather  compressed  scutel;  in  the  interstitial  nervulus,  in  the  broken 
nervellus,  in  the  sessile  areolet;  in  the  rather  elongate  hind  coxsb, 
which  are  obviously  longer  than  the  greatest  length  of  the  meta- 
pleurse;  in  the  brownish  stramineous  wing  base  and  tegulae,  in  the 
brownish  stramineous,  brownish  and  blackish  fore  and  mid  coxsb,  in 
the  blackish  hind  coxse,  which  are  streaked  with  reddish,  in  the 
mostly  whitish  proximal  trochanters,  in  the  stramineous  to  brownish 
distal  trochanters,  in  the  blackish  femora,  hind  tibi»  and  hind  tarsi, 
in  the  brownish  stramineous  to  brownish  fore  and  mid-tibisB,  in  the 
brownish  fore  and  mid-tarsi;  in  the  propodeum  not  extending 
apparently  as  far  as  the  end  of  the  basal  third  of  the  hind  coxsb,  not 
being  channelled  nor  so  coarsely  sculptured,  with  an  acute-angled 
basal  area  with  rather  weak  circumscribing  carinsB,  the  basal  area 
apparently  two-thirds  the  length  of  the  open  areola,  the  areola 
apparently  two-thirds  the  length  of  the  petiolarea,  middle  and  lateral 
longitudinal  areas  mostly  completely  separated  from  each  other  and 
the  median  longitudinal  areas,  the  apical  transverse  carina  developed 
on  each  side  at  the  middle  of  the  petiolarea  into  a  rather  prominent 
lamella;  in  the  mostly  polished  abdomen  with  petiole  not  bulbous  at 
apex,  but  gradually  dilated,  the  spiracles  a  little  beyond  the  middle, 
hardly  carinate,  with  a  median  longitudinal  furrow  on  the  apical  half 
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of  the  dorsum;  in  the  spkacles  of  the  second  segment  being  before  the 
middle  and  at  the  end  of  a  lateral  furrow^  apical  fourth  of  second, 
dorsal  segment  reddish,  third,  dorsal  segment,  with  nearly  all  of  apical 
two-thirds  reddish,  abdomen  from  the  end  of  the  third  segment  sub- 
cylindrical  and  blackish  with  pale  margins,  hypopygium  apparently  a 
little  longer  than  the  pygidium,  ovipositor  barely  cxserted  from 
between  two  sheet-like  sheaths  that  are  apparently  as  broad  as  half 
of  the  vertical  diameter  of  the  sixth  segment,  rounded  at  apex  and 
translucent  brown. 

Type-locality . — East  River,  Connecticut. 

Type.—Csii.  No.  14746,  U.  S.N.M. 

Labeled,  "  collected  July,  1910,  by  Dr.  Chas.  B.  Ely." 

(MESOCHORUS)  PLBCTISCUS  PATULUS  (Vierack). 
(MBSOSTENUS)  POLTCYRTUS  ALBOMACULATUS  (CrMSOo). 
(PHTOADEUON)  POL7RHBMBIA  POLFTA  (Vieradc). 

PSEUDOCASINARIA,  new  genus. 

Related  to  Amorphota  (Foerster)  Howard,  from  which  it  may  be 
distinguished  by  the  slit-like  propodeal  spiracles,  the  apparent 
absence  of  clypeal  foramina,  and  in  having  the  second  abscissa  of  the 
discoidal  vein  distinctly  shorter  than  the  third. 

Type. — Cdsinaria  americana  Ashmead. 

(ANOrriA)  SAOARiriS  WBBSTERI  (Vienck). 
SESIOPLEX,  new  sabgeniu. 

Related  to  Campoplex  Oravenhorst,  from  which  it  may  be  distin- 
guished by  the  depressed  first  abdominal  segment,  the  petiole  of 
which  is  distinctly  wider  than  thick  dorso-ventraily,  while,  the  poet- 
petiole  ia  flattened,  not  at  all  bulbous. 

Type. — Campoplex  (Seaioplex)  depreasus,  new  species. 

Female. — Length,  5.5  mm.;  scape  black  throughout;  tibise  mostly 
yellowish,  the  hind  pair  colored  after  the  same  pattern  as  in  Campo- 
letidea  caradrinse  Viereck,  hind  tarsi  fuscous,  first,  second,  and  third 
joints  yellowish  at  base,  otherwise  agreeing  closely  with  the  original 
description  of  (Limneria)  Campoplex  dimidiatua  (Cresson) . 

Type4ocality. — ^Louisiana. 

Labeled,  "  parasite  on  Gdechia  gallaesolidaginiSf  March  25,  1887, 
F.M.  Webster."  Cocoon  7  by  2  mm.,  rather  cylindrical,  roimded  off 
at  the  ends,  parchment-like  in  texture,  with  some  loose  silk  over  the 
cocoon  proper,  which  is  brownish  in  color. 

SULPUS  AUTHOMYIDIPBRDA,  ntw  tpadai. 

Fem^ale. — ^Length,  3.5  mm.;  flagel  14-jointed;  closely  resembles 
StUpnua  gagates  Oravenhorst,  from  which  it  may  be  distinguished  by 
the  first  three  joints  of  the  antenn»  being  dark  brown,  the  remain- 
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ing  joints  blackish,  by  the  dark  castaneous  tegulse,  by  the  faint 
outer  vein  of  the  areolet,  by  the  inner  carinaB  of  the  postpetiole 
converging  toward  the  apex  and  by  the  bulbous  abdomen. 

Type4ocdlity. — Clarksville,  Tennessee. 

Type.— Ca,t.  No.  14747,  U.S.NJkI. 

In  the  allotopotype  the  flagel  is  17-jointed  and  the  abdomen 
depressed,  otherwise  essentially  as  in  the  type. 

A  male  paratopotype  has  the  tegulae  rather  stramineous. 

Labeled,  "reared April  26,29, 1911, from  Anthomyids  on  tobacco, 
S.  E.  Crumb.'' 

(MBSOLBPTUS?)  THTSIOTORUS  PERSORHTDS  (Craaaim). 

TypeAocality. — ^New  Jersey. 

(GLTPTA)  TOXOPHOROmBS  ALBOMAROINATA  (CreMon). 

TRACHICHNEUMON,  new  genus. 

Related  to  StenichneuTnon  Thomson,  from  which  it  can  be  distin- 
guished by  the  hypopygium,  being  as  long  as  or  longer  than  the  pre- 
ceding segment,  in  the  rounded  nonangulate  junction  between  the 
petiole  and  postpetiole,  in  the  prominently  exserted  sheaths  of  the 
ovipositor  and  in  the  Hoplismenus  like  habitus. 

l)fpe. — Ichneumon  confirmcUus  Cresson. 

TRICHOMMA  BPISCHIVLB,  now  ■padet. 

Nervellus  broken  distinctly  below  the  middle. 

Female. — ^Length,  11.5  mm.;  differs  from  the  original  description 
of  T.  reticuUUum  Davis,  as  follows:  Ferruginous;  interoceUar  area, 
middle  of  pronotum  and  anterior  edge  of  dorsulum  blackish;  notauli 
represented  by  a  rather  wrinkled  area;  scutel  convex,  with  a  carina 
on  each  side;  apical  third  of  hind  tibi»  blackish;  wings  yeUowish 
with  a  dark  tinge;  abdomen  paler  than  the  thorax,  the  second,  dorsal 
segment  blackish  above;  ovipositor  4  mm.  long. 

Type-locality. — Crows  Landing,  California. 

Tfpe.—CAt.  No.  14748,  U.S.N.M. 
•    Labeled,  ''bred  from  No.  2109^  Epiachnia  graniteHa  Rag.,  Dec. 
21,  1911,  F.  A.  Hyde  collector."    Received  through  the  Bureau  of 
Entomology,  United  States  Department  of  Agriculture,  from  F.  H. 
Chittenden. 

TRICHOBCMA  ORAHITBULfi,  new  ■padet. 

Nervellus  broken  distinctly  below  the  middle. 

Male. — ^Length,  12.5  mm.;  differs  from  the  original  description  of 
T.  reticulaium  Davis,  as  follows:  Black;  face,  most  of  orbits  and  mouth 
parts,  reddish ;  legs  more  or  less  reddish,  the  fore  and  mid  legs  pale, 
COX8B  more  or  less  black,  hind  tibiffi  With  apical  third  blackish; 
abdomen  reddish,  except  dorsum  of  second,  dorsal  segment,  apical 
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third  of  fif thy  dorsal  segment  and  all  of  the  following,  dorsal  segments 
mostly  blackish;  otherwise  virtually  as  in  the  preceding  species. 

Typ€4ocdlity. — Crows  Landing,  California. 

Tyve.—CKt.  No.  14749,  U.S.N.M. 

Labeled  the  same  as  T.  episehnia  Viereck  and  received  through 
the  same  channels. 

This  may  prove  to  be  the  male  of  the  preceding  species. 

XYLOPHRURIDEA,  new  genus. 

Agrees  with  Schmiedeknecht's  definition  of  Xylophrurus  (Foerster) 
Schmiedeknecht  as  given  in  Genera  Insectorum,  except  that  the 
mandibles  are  not  gibbose  at  base,  in  the  short  parapsidal  furrows 
which  are  indicated  only  anteriorly,  and  in  the  round  propodeal 
spiracles.  The  stemauli  in  this  genus  are  very  poorly  defined  so  that 
this  might  be  taken  to  be  a  Pimpline  were  it  not  for  the  traces  of 
Cryptine  stemauli  and  the  Cryptine  habitus. 

Type. — Xylophruridea  nffrili,  new  species. 

Female. — ^Length,  8  mm.;  flagei  20-jointed;  body  including  most 
appendages  black  or  blackish,  wings  mostly,  almost  colorless,  tinged 
with  brown,  with  a  brownish,  substigmal  band  and  brownish  tips, 
veins  brownish  and'  blackish,  stigma  blackish;  basal,  transverae  carina 
present,  other  carinsd  virtually  wanting,  the  median,  longitudinal 
carin»  somewhat  represented  between  the  basal,  transverse  carina 
and  base  of  propodeum,  making  an  ill  circumscribed  basal  area; 
exserted  portion  of  ovipositor  hardly  half  as  long  as  the  abdomen. 

Type-locality. — ^French  Creek,  West  Virginia. 

T)/pe.—Ca.t.  No.  14750,  U.S.N.M. 

The  allotype  is  essentially  as  in  the  type  except  in  the  25-jointed 
flagei. 

Labeled, '' reared  from  Agrihia  vittaMcdUiSf  Quaintance  No.  7518; 
7524,  issued  April,  1912;''  Bureau  of  Entomology,  United  States 
Department  of  Agriculture;  F.  E.  Brooks,  collector.  A  female 
paratopotype  has  a  whitish  annulus  to  the  antennsd. 

ZACHAROPSy  new  genus. 

Propodeum  extending  beyond  the  middle  but  not  to  the  end  of  hind 
C0X8B;  second  segment  not  longer  than  the  first;  distance  between  hind 
ocelli  and  occipital  carina  greater  than  the  distance  between  hind 
ocelli;  hind  edge  of  mesostemum  without  a  process  on  each  side  of 
mesolcus;  areolet  wanting;  nervellus  postf ureal,  not  broken  but 
angulate  nearly  in  or  above  the  middle;  second  abscissa  of  discoidal 
vein  as  long  as  or  shorter  than  the  third;  head  lenticular,  vertically 
receding  behind  lateral  ooeUi. 

Related  to  Amarphota  (Foerster)  Howard. 

Type. — Charops  annvlipea  Ashmead. 
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Genus  ZACHRESTA  (Foerster)  ^Voldstedt. 

Zachreata  Foerster,  Verb.  Naturh.  Ver.  Preuss  Rheinland,  vol.  25,  1868,  p.  151, 
no  species.;  Bull.  Acad.  Sci.  St.  Petersbourg,  vol.  23, 1877,  p.  436  (separate), 
one  species. 

Type. — Zachreata  insignia  Woldstedt.     First  species  included. 

As  represented  by  Zachresta  popoffenms  Ashmead,  this  genus  agrees 

with  characters  in  bold  face  type  in  the  description  of  Benjaminia 

Viereck  given  on  page  633  of  this  paper,  but  differs  in  the  distance 

between  hind  ocelli  and  occipital  carina^  being  equal  to  or  distinctly 

less  than  the  distance  between  the  hind  ocelli;  in  having  an  areolet 

which  receives  the  recurrent  vein  beyond  the  middle  and  in  the 

spiracles  of  the  first  dorsal  segment  being  nearer  to  each  other  than 

to  the  apex. 

Z  AM  ANSA,  new  genus. 

In  having  the  radial  side  of  the  areolet  longer  than  the  cubital 
side  this  genus  may  be  said  to  resemble  Mansa  Tosquinet,  the  propo- 
deum  is  not  sulcate  however  as  in  Mansa  and  has  a  basal  transverse 
carina  as  well  as  a  lamella  on  each  side  representing  the  apical  trans- 
verse carina;  spiracles  of  first  abdominal  segment  nearer  to  each  other 
than  to  the  apex,  postpetiole  with  a  smooth,  shallow  furrow  on  its 
anterior  half;  frontal  basin  bounded  laterally  by  a  prominent  carina 
that  terminates  above  nearly  as  far  from  a  lateral  ocellus  as  the  latter 
is  to  its  fellow;  thirteenth  and  most  foUowing  joints  of  antenn» 
broader  than  long. 

Type. — Cryptua  aztecus  Cresson. 

ZASTERNAULAX,  new  genus. 

Apparently  related  to  Idioxentbs  Foerster,  from  which  as  represented 
by  /.  variaiar  Foerster  it  can  readily  be  distinguished  by  the  complete 
stemauli,  by  the  propodeum  being  longer  than  the  hind  coxsb  and  by 
the  simple  antennae  in  the  male. 

Type. — ZaMemaulax  simplicicamiSf  new  species. 

ZASTBRNAULAZ  SIMFLICICORIIIS,  new  ^padat. 

Male. — ^Length,  4.25  nam.;  black;  clypeus  blackish  at  base,  trans- 
Tersely  impressed  and  brownish  beyond;  mandibles  and  palpi  stra- 
mineous,  the  former  with  blackish  tips  to  the  teeth;  malar  line  approxi- 
mately half  as  long  as  the  mandibles  are  wide  at  base;  antenns  brown- 
ish; flagel  26-jointed,  all  joints  longer  than  thick  and  cylindrical, 
excepting  the  apical  joint,  which  is  conical,  the  first  joint  a  little 
shorter  than  the  second;  tegulaB  stramineous;  wing  base  yellowish; 
wings  almost  colorless,  stigma  blackish,  most  veins  dark  brown  to 
blackish;  legs  yellowish,  onychium  and  penultimate  tarsal  joint 
brownish,  hind  coxsb  mostly  blackish;  areola  extending  nearly  two- 
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thirds  the  length  of  the  propodeum,  almost  from  the  base  to  the 
petiolarea  as  a  parallel  sided  area  apparently  eight  times  as  long 
as  wide;  petiolarea  nearly  as  wide  as  long  and  circumscribed  by  -^ 
distinct  carina;  petiole  parallel  sided,  planate,  aciculate  and  appar- 
ently twice  as  long  as  the  smooth  postpetiole;  second,  dorsal  s^;mant 
rather  stramineous  and  compressed  apically,  third,  dorsal  s^;ment 
compressed  basally  and  rather  stramineous  apically,  fourth  segment 
somewhat  stramineous  apically;  ventral  segments  stramineous  along 
the  sutures. 

Type-locality. — Columbia  Falls,  Montana. 

Type.— CB.t.  No.  14751,  U.S.N.M 

Labeled,  "No.  8574  Hopk.  U.  S.,  from  Pissodes  species;  Josef 
Brunner,  collector." 
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MODEL  OF  A  BRAHMIN  TEMPLE. 


By  Ihhanuel  M.  Casanowioz, 

Of  the  United  States  National  Museum, 


Made  of  the  bleached  pith  of  the  cork  tree,  each  piece  having  been 
cut  with  a  knife  and  glued  to  its  place. 

The  temple  proper  is  a  square  structure  standing  on  a  platform 
and  surrounded  on  all  sides  by  a  pillared  porch  or  arcade.  Inside 
the^shrine  is  divided  into  two  chambers;  the  front  is  to  hold  an 
altar  upon  which  the  offerings  of  the  worshipers  are  deposited,  and 
the  rear  which  is  to  be  occupied  by  the  image  or  symbol  of  the  deity. 
The  shrine  is  surmounted  by  a  bower,  likewise  square  in  plan,  rising  in 
three  stories,  and  crowned  with  a  bulbous  dome,  set  at  either  end 
between  an  open  lotus,  the  sacred  flower  of  India.  The  whole  termi- 
nates in  a  pinnacle  in  form  of  a  graceful  vase  reversed.  The  tower  as 
well  as  the  balustrade  surrounding  it  are  richly  carved.  In  front  of 
the  sanctuary  is  a  large  court  inclosed  by  a  colonnade,  the  entrance 
to  which  is  surmounted  by  an  oblong  truncated  pyramid.  The  court 
as  well  as  the  platform  of  the  shrine  rest  on  another  broad  terrace. 
Steps  on  all  four  sides  lead  up  both  terraces  to  the  court  and  porch 
of  the  temple.  Inside  the  court  and  all  around  outside  on  the  lower 
platform  are  placed  vases  holding  flowers  and  shrubs,  while  at  the 
comers  in  front  of  the  court  stand  betelnut  palms. 

Mr.  W.  E.  De  Riemer,  who  obtained  the  model  in  the  Madura  dis- 
trict of  the  Madras  Presidency,  South  India,  and  for  many  years 
lived  in  India,  thinks  that,  while  it  was  made  from  a  particular  tem- 
ple, it  fairly  represents  the  general  type  of  a  Hindu  temple  devoted 
to  the  service  of  Siva  in  southern  India. 

Architecture  is  the  dominant  art  of  India;  sculpture  and  painting 
have  been  chiefly  developed  as  acessories  to  it.  As  India  is  ' '  the  land 
of  iieUgions,"  and  the  life  of  its  people  is  in  all  its  aspects  governed  by 
religious  motives,  its  art  is  essentially  religious  and  associated  with 
buildings  dedicated  to  the  se^rvice  of  reUgion. 

None  of  the  architectual  and  sculptural  monuments  of  importance 
which  survive  in  India  antedates  the  third  centmy  B.  C.  In  the 
early  architecture  of  India  wood  was  almost  exclusively  employed. 

Proceedinqs  U.  S.  National  Museum,  Vol.  42— No.  1921. 
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It  was  about  the  middle  of  the  third  century  B.  C.  that  the  Buddhists, 
under  King  Asoka,  who  had  raised  Buddhism  to  the  position  of  State 
religion  in  India,  introduced  stone  as  building  material  for  important 
structures.  Many  features  of  Hindu  architecture  point  to  the  general 
previous  use  of  wood,  being  to  a  large  extent  imitations  of  wooden 
models. 

There  does  not  seem  to  be  any  fundamental  distinction,  from  the 
point  of  view  of  art,  between  a  temple  devoted  to  the  worship  of 
Vishnu  or  to  that  of  Siva — the  two  chief  gods  of  the  Hindu  popula- 
tion. It  is  only  by  observing  the  images  or  emblems  worshiped,  or 
by  reading  the  mythological  stories  represented  in  the  sculptures  with 
which  the  temple  is  adorned,  that  the  deity  to  whom  it  is  dedicated 
can  be  determined. 

The  essential  part  of  every  temple  is  the  shrine  or  cell  called  vimana, 
in  which  dwells  the  god  with  the  attendant  priest,  and  the  vestibule 
iantarala),  which  receives  the  worshipers,  with  a  preceding  porch 
(jagamdhan).  This  actual  temple  fk  not  always  the  principal  element 
in  the  composition.  It  is  very  often  of  small  dimensions  and  is  over- 
shadowed by  the  subsidiary  parts,  such  as  courts,  gateways,  tanks, 
dwellings  for  the  priests,  and  numerous  other  buildings  designed  for 
the  convenience  of  .the  pilgrims,  or  for  the  purpose  of  producing  the 
impression  of  mass  and  dignity.  The  Hindu  temple  is  not  designed 
to  serve  as  a  meeting  place  of  worshipers  for  the  recital  of  common 
prayers,  or  the  performance  of  a  public  ritual.  The  Brahmin  cult 
is  not  congregational,  but  individual.  The  worshiper  walks  round 
the  temple  a  set  number  of  times,  alwhys  with  his  right  side  next 
to  it,  then  enters  the  front  chamber,  rings  a  bell  to  call  the  attention 
of  the  god,  presents  his  o£Ferings  of  flowers,  fruit,  rice,  etc.,  either 
makes  a  prostration  or  raises  his  hands  to  his  forehead,  mutters  his 
inaudible  short  prayer,  gets  a  glimpse  of  the  god,  and  leaves. 

The  general  characteristics  more  or  less  conunon  to  all  Hindu 
styles  are  the  pyramidal  stepping  of  the  dominant  parts  and  the 
placing  of  temples  on  platforms  or  terraces,  features  which  may 
have  been  borrowed  from  Babylonia  by  way  of  Persia.  The  dome 
is  horizontal,  taking  a  form  more  or  less  conical  or  pointed,  and  its 
decoration  is  usually  likewise  horizontal;  that  is,  the  ornaments  are 
ranged  in  comcentric  rings,  one  above  the  other,  instead  of  being 
disposed  in  vertical  ribs  as  in  Roman  or  Gothic  vaults.  The  same 
motive,  moreover,  is  often  indefinitely  repeated,  representing,  as  it 
were,  miniatures  of  the  tower  or  some  other  part  which  it  decorates. 
To  these  features  may  be  added  a  predilection  for  minute  and  pro- 
fuse ornament,  consisting  almost  exclusively  of  sculpture  and  carv- 
ing.    **What  the  Hindu  architect  craved  for,"  says  Ferguson,*  the 

1  James  Fergiuon,  History  of  Indian  and  Eastern  Aichitectore,  revised  and  edited  with  additions  by 
James  Burgess  and  R.  Phene  Spiers,  London,  1910,  p.  363. 
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great  authority  on  the  architecture  of  India,  "was  a  place  to  dis- 
play his  powers  of  ornamentation,  and  he  thought  he  accomplished 
all  his  art  demanded  when  he  covered  eveiy  part  of  a  building  with 
the  most  elaborate  and  most  difficult  designs  he  could  inyent.'^  The 
differences  either  in  form  or  plan  of  Hindu  temples^  as  illustrated  by 
extant  buildings,  answer  rather  geographical  and  racial  divisions 
than  variations  of  creed,  and  there  are  accordingly  distinguished 
three  leading  styles: 

1.  The  northern,  in  vogue  m  the  vast  region  between  the  Hima- 
layan and  Vindhyan  Mountains.  It  is  also  called  the  Indo-Aryan 
style,  because  in  those  parts  of  India  the  people  are  generally  known 
as  Aryans  and  speak  dialects  derived  from  the  Sanskrit  language. 

2.  The  Chalukyan  style,  so  called  after  the  dynasty  which  reigned 
from  the  sixth  to  the  tenth  century  A.  D.  over  most  of  the  Dekkan. 
It  is  therefore  also  called  the  Dekkan  style,  and  is  applied  to  the 
architecture  of  the  broad  zone  between  the  Narbadda  and  Eistnah 
Rivers  in  Central  India. 

3.  The  Dravidian  style,  in  southern  India,  the  territory  nearly 
identical  with  the  Madras  Presidency,  which  is  inhabited  by  peoples 
speaking  Dravidian  tongues. 

1.  The  northern  or  Indo-Aryan  style.  Its  main  characteristic 
k  the  bulging  curved  tower  o4  the  shrine,  tapering  upward  and 
crowned  with  the  amdldka,  so  called  from  its  supposed  resemblance 
to  a  fruit  of  that  name  {Phyllan(h/a8  eniblica),  but  which  appears 
more  like  a  melon  or  large  gourd  (as  seen  in  the  dome  of  the  model). 
The  square  plan  of  the  shrine  is  often  rendered^  slightly  cruciform  by 
the  addition  of  slender  rectangular  projections  in  the  center  of  each 
facade.  This  style,  in  one  variety  or  another,  has  prevailed  in 
North  India  from  the  sixth  century  A.  D.  to  the  present.  The  finest 
examples  are  assigned  to  the  period  between  950  and  1200  A.  D., 
and  the  temple  of  Bhuvaneswar  in  Orissa,  dating  from  650  A.  D., 
18  considered  one  of  the  landmarks  of  this  style. 

2.  The  Chalukyan  style.  The  shrine  is  polygonal,  star  shaped  in 
plan  with  stepped  conical,  rather  low  roof  and  vaselike  ornament 
crowning  the  summit.  Sometimes  two  or  even  three  shrines  are 
grouped  round  a  central  hall  and  connected  by  a  common  porch. 
''The  Chalukyan  temples,"  says  Ferguson,  '^are  throughout  the 
most  elegant  forms  of  Hindu  art,  and  those  which  will  best  stand 
comparison  with  European  examples."  ^  Nothing  surpasses  the 
richness  and  elegance  of  the  decoration  of  the  Chalukyan  temples. 
The  most  magnificent  example  of  the  Chalukyan  style  is  the  temple 
of  Hullabid  in  Mysore,  dating  from  the  thirteenth  century  A.  D. 
though,  owing  to  the  upheaval  of  the  Mohammedan  invasion  in 
1310  A.  D.,  it  remained  unfinished.    It  is  a  double  temple,  dedicated 

>  Jsmes  Farguaon,  History  of  Aichitootora  in  aU  ConntriM,  vol.  3,  p.  648.    Lcodoa,  1867. 
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to  Vishnu  and  Siva,  respectiyely.  Its  dimensions  may  roughly  be 
stated  as  200  feet  square  all  over,  including  the  subsidisuy  extension, 
while  the  temple  proper  is  160  by  122  feet.  It  is  constructed  of 
indurated  potstone  of  volcanic  origin,  and  stands  on  a  terrace,  6  feet 
in  height,  and  paved  with  large  slabs.  On  the  base  of  the  building 
is  a  frieze  710  feet  in  length,^  adorned  with  2,000  elephants,  most  of 
them  with  riders  and  trappings.  Above  them  is  a  frieze  of  sardalas 
or  conventional  lions,  llien  comes  a  scroll  pattern  of  great  beauty. 
Over  which  is  a  bas-relief  with  scenes  and  incidents  from  the  Ramay- 
ana  ep|c.  Then  comes  celestial  beasts  and  birds,  with  groups  from 
human  life.  Then  a  cornice  with  a  rail  divided  into  panels,  each 
containing  two  figures.  Over  this,  to  the  right  and  left,  are  windows 
formed  by  elaborately  pierced  slabs,  while  the  center  is  occupied  by 
a  frieze  5  feet  6  inches  high  and  400  feet  long,  depicting  repeatedly 
the  incarnations  of  Vishnu,  dancing  girls,  Siva  with  his  consort 
Parvati  upon  his  knees  and  Brahma,  the  third  member  of  the  great 
Brahmin  triad  or  trimurH  of  gods. 

3.  The  Dravidian  style.  The  temples  of  this  style  are  the  largest 
and  the  most  numerous  in  India.  "The  Dravidian  is  the  most 
extensive  style.  There  are  perhaps  more  cubic  feet  of  masonry  in 
buildings  of  this  style  than  of  all  the  other  styles  of  India  put 
together."  ^  This  is  perhaps  due  to  the  circumstance  that  the 
iconoclastic  zeal  of  the  Mohammedans  did  not  overwhelm  the  south 
to  the  same  extent  as  the  other  parts  of  India.  The  shrine  of  a 
Dravidian  temple  is  square  in  plan  and  decorated  with  pilasters  and 
niches.  The  tower  surmounting  it  is  pyramidal  and  always  stepped 
or  storied,  terminating  in  a  small  dome.  Preceding  the  door  leading 
to  the  shrine  is  a  hall,  mantapa,  or  two  such.  The  temple  invariably 
stands  within  a  rectangular  inclosure  with  great  pyramidal  gateways, 
called  gopuras.  These  gopuras  are  in  general  design  like  the  towers 
over  tl^e  shrine,  excepting  that  they  are  twice  as  wide  as  deep, 
forming  a  truncated  pyramid  (like  that  of  the  model).  Frequently 
they  are  more  imposing  than  the  temples  themselves.  Some  temples 
have  several  such  inclosures,  each  with  its  gateways.  Another 
distinguishing  feature  of  the  Dravidian  temple  is  the  pillared  halls, 
called  chouUries,  which  occupy  the  spaces  between  the  various 
inclosures.  They  range  in  size  from  a  small  pavilion  on  four  columns 
to  a  magnificent '  'hall  of  a  thousand  pillars."  These  pillars  are  often 
of  close-knit  granite  and  covered  with  sculptures  from  base  to  capital 
in  a  way  that  in  most  instances  no  two  are  exactly  alike,  lliese 
halls  serve  various  purposes,  as  porches  for  the  convenience  of  pil- 
grims, halls  of  ceremony,  etc. 

1  The  frieze  of  the  Parthenon  Ib  not  quite  625  feet  long. 
*  History  of  Architecture  in  all  Countries,  vol.  2,  p.  648. 
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The  temple  at  Tanjore,  in  Mysore,  is  considered  as  the  oldest  and 
best  preserved  example  of  Dravidian  art.  It  probably  belongs  to  the 
tenth  century  A.  D.,  and  was  dedicated  to  Siva.  It  stands  in  a 
courtyard  of  500  by  250  feet.  The  base  of  the  shrine  is  82  feet  square, 
and  is  in  two  stories.  Above  this  rises  the  pyramidal  tower  through 
13  stories  to  a  height  of  190  feet,  crowned  with  a  dome  said  to  consist 
of  a  single  stone.  But  for  vastness  of  dimensions  it  is  surpassed  by 
the  unfinished  Vishnu  temple  at  Seringam,  near  Trichinopoly.  It 
stands  with  its  gilded  dome,  holding  an  image  of  the  god,  in  the 
center  of  7  inclosures,  which  are  crowned  with  16  gate  pyramids. 
The  outer  inclosure  extends  2,865  by  2,520  feet.  The  great  pillared 
hall  measures  500  by  138  feet,  resting  on  953  columns,  each  of  a 
single  block  of  granite  and  all  carved  more  or  less  elaborately. 

While  the  pyramidal  tower  recalls  the  terraced  temple  towers  of 
Babylonia  (a  model  of  which  is  Ukewise  in  the  United  States  National 
Musuem),  the  pyramidal  gateways,  or  gopuras,  suggest  the  pylons, 
or  doorways  with  their  massive  towers  which  led  to  the  forecourt 
of  the  Egyptian  temples,  and  the  hall  of  columns,  or  choultrie,  answers 
the  Egyptian  hypostyle  hall,  so  called  from  its  covered  colonnade 
which,  like  its  Hindu  counterpart,  was  used  for  processions  and  other 
ceremonies,  and  behind  which  stood  the  small  shrine  in  which  the 
god  dwelt. 


NOTE  ON  THE  GENERIC  NAME  SAFOLE,  REPLACING  BOU- 
LENGERINA,  FOR  A  GENUS  OF  KUHLHD  FISHES. 


By  David  Starb  Jordan, 

Of  Stanford  Univenityf  Calif omia. 


In  our  recent  paper  on  the  Sparoid  fishes  of  Japan  ^  Jordan  and 
Thompson  have  adopted  the  generic  name  B(mlengenna  Fowler' 
for  the  genus  which  contains  the  marine  KvMiidx,  Dr.  Leonhard 
Stejneger  calls  my  attention  to  the  fact  that  the  name  Boulengerina 
was  applied  by  Dr.  Louis  DoUo '  to  a  genus  of  snakes.  The  genus 
of  fifihes  is  thus  left  without  a  name.  It  may  be  called  Safole. 
This  is  the  vernacular  name  in  Samoa  of  Safole  taeniura,  which 
species  (Dtdes  tsenivrus  Cuvier  and  Valenciennes)  may  be  taken  as 
the  type  of  the  genus. 

Safole^  in  Samoan,  corresponds  to  the  Hawaiian  name  Ahole-hole, 
applied  to  Safole  sandvicensis. 

1  Proo.  U.  S.  Nat.  Uvm,,  yoL  41, 1912,  p.  822. 

•  Proa  Acad.  Nat  8cL  Phlla.,  1906,  p.  MX 

a  Ban.  Mm.  Roy.  Nat  HJst  Belslqae,  voL  4, 1880,  ii.  169. 
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